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PREFACE. 



The geolo^'y of the environs of Tokio is a snl'jwt wliii li hns uudoubte<lly a 
vfrv lii<;li intcit^st tor visitors ami residt-'iitn nt' Tokio or Vnkohiuna, Imt alx>ve 
all for the Jat»anese stiideuts uf geology to whom it oilers sume ditficulties 
which no one, as fur lut I know, hiu triad to obviafte. Unfortunately, I liava not 
at hand Frofenor Seiu^t hwt pnbli<sition abunt Japan, the only one I have 
before me being his paper on the Fiiji-no-yani4i coiitaini'd in the '2ot1i volume of 
FMnnnann'B 'geosjraphische Mittheiiungcn hut a« tin- [<r<tl>I«'iiis whirh form 
the main snhjoct of this memoir ani diii ily i t" a |iiilti>iitc*lo'j;i*iil i^haracter. the 
author of the Japanese geogn\phy can KairLL-ly have uUuded to those ilifhcultiefl. 
Aithuiigh Dr. E. Xaumannn ]ia|ier oonoeming the Tokk) plain,* contained in 
the nn» volnmeof the 'geographische Mittheilungen/ makes also no alhuion 
to them, yet I have been obliged, in treating the same subjects, to advance 
opinions. a< it will lie setMi. jNirtly airrcfini; with, partly tUverging from those of 
llf. Nuninaiin. A pajier ahoiit tliL- fussil i lt jilmida of Japan W\x\>x under jirepijra- 
tion hy the ?-ami' autlmr, I preferred not to ncur to the preliminary notices 
given by Dr. Nauutunu on thiis subject in the i>Liio<lical of the 'Ostasiatische 
Geselltdiaft.' 

By far the grsatest difficulty was the determintion of the fossil shells 
mentioned in i ha] iters 4 tn 7, a <li(Hculty inciTiVStsl hy the want of several 
of thoso Iwoks whii h onj;ht tn have hwn cKUstiltcd, This ciroimistance is 
sUo the leason why I eiadd wt give a fuller iiecount of all tlie organic remains, 
and confined myself to giving descripliuns only of the MoIIuka contained in the 
pliocene beds of Tokio and Yokohama. Of these, however, a fow species were 
also excluded whose condition would not admit of an exact determination. 
From the mollnscons fannn the conclusions iMni-<*rniii<4 the !i'>riz<in and nature 
of the strata were dmwn. As a similar way has Ik i m ti'Uowt'd by other authors 
in a great many instances, 1 think 1 have committed no error in doing the same 
in a case which was not only of great importance, but alto did not promise to 
yisid other means of solving the problem. 

The books mostly consulted were Liechke's japaniwhe Meeres-oonohylien, 
contnine«l in three volumes, published hy Fischer, Cassel, in the years 1869 and 
1S74-1S7.'"). This wurk. rieldy illustrated and critirallv written, mentions (and 
mostly descrilM's) 4-2'J species of JuiNinuse molhisav, uml so made up tor the want 
of oUier books, e. g. bunker** and Sckrenek't works on Ja|)anese MoUusca. 
The local fauna besMes was partly given in QwtM* Otia oonohologica, or, 
descriptions of shells and molluscs, from 1839 to 1862* Boston 1862, to which 
the Plates of the MoUusca from Wilke's exploring expedition, by the samn 
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author, were a liighly welcome ailtlendum. Pacific shells nre l>esides (lestiilK-d 
by Car^nter in the rrooeodings of the California AcaUuiuy of natural sciences, 
nhikt GWd** puUicatioiMi except ^tom already mentioned, are chiefly contained 
in the Boston Prooeedbgp of the tooety of mtuml history, quolied in some 
instance}^ in tliis rnenwir. 

As tlie nature of the faima descril>f<l will show, the comparison with 
Atlantic shells \va« of a much greater itiijiortiince than, pevhujis. conM have been 
expected. This was done chietiy with tiie aid of Forbes and Hauletf'» british 
MoUnacai 4 volumesi London, 1853, of Jeffreys british Gonehokgyt 4 volnmes 
London, 1867 (year of last puUioation), bat also of Chndd'-BinrUjf'B report on 
the Invertebrates of Massachusetts, 2d o(i., Mollusca, Boston iSTOi Sttmpsous 
revision pp. Hoston 1S57, Tj-yons American marine Conchology, Philadelphia 
1873, Wcinkaiiff'8 Conchylien dcs Mittelmeeres, 2 volumes, 1SG7 and 1868. 
But it was quite as important to comjiare the shells in qtiei^tion with other fossil 
shells; and for this purpose the 'Oiag^llolhisCBi' described (and figured) by 
8. Wood in tile reports of the Pateontological Sodety of London (in two sections, 
one contained in 3 different numbers, with two supplements, the first of which 
has also 2 parts, the whole piiblished within the years 1847-1879) were most 
efisentirtl. The «ul«i]Km nine fat ui a could not be consulted in the original publi- 
cations; but this \\a» the case ii^iiu with a great part of the Genoau papers oit 
the fossil beds of Mayenoe, Vienna, Caasel, Soeliingun, on the'Meddenbnig 
tertiary layen, as well as with Nyst's aooounts of Belgian fossils. OdSfuu* 
Petrelkcta Germaniie— of cbnrse— were sometimes of greiit use —As the Brachio- 
poda were added to the true moUttSCa, the papers of DnvUhon, alxne all his 
pai>er on -Iiipaiu'sc recent Brachiopoda, from the 'jiructvdings of the ZooLvgical 
Society ol Loudon,' April ISlh, J871, poge 300-312, and pi. 30 and 3J, were 
oonsalted. 

With the aid of all these books— and many others used on different occaMons, 

all of which need not be mentioned— I feel I have only math; a preliminary step 
in an invest it^it ion whiih. though offerinp very great dinicultifs. is of such 
imptn'tniic*' tliut it seemed to me to require immediate Ireatinent. A further 
delay would, above all, have Ixjeu dibudvantageous to the students of the iJaigaku; 
I need, therefore} make no apology for this Memoir. 

I cannot omit tq call the attentkm of the reader to the clever way in which the 
Japanese artist, Mr.H. Ilimuchi, has done his work in designing the illlistmtionp, 
and chiefly a certain number of the pliocene shells. Though— among the more fre- 
quent, or otherwise important sj)ecies — only such siK-cimens were selected, as wen* 
well preserved, yet the task set to him was so entirely new, that the ditiiculties 
.he was to surmount are not to be an^nsted. Bf ndi of whatever is excellent in 
the appearance of the book is doe to the successful eseontion of his woik. As to 
the printing Sec, it may he called in this cose as well as in tlie preceding memoirs 
'sur]>risiiii:Iy (ilep\nt and cori-ect. ' I seize this op|>ortunity of expressing my lie<it 
thanks for all the aid given me in this direction by the Presiilentsof the Daigaku. 
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I offer likewise my thanks to the director of the Zoological department for 
the kindness with which he opened to me all ihoae parts of the Daigaku collec- 
tions under his aire. 

Finally I add my thanks to my assistants, post and present, fur the aid 
^vea me in making fheee feseaKches, Mem Sekino, &to, Kodiibe and Ni^, 
to whom I must add the names of two of the stndents of the Daigakn, Mr. 
Tamashita and Mr. Fnjitani. 

Toldo. ])eeeml{sr 1880. 

The Author. 



Digitized by Copgle 



Digitized by Coogle 



CUAPTEli I. 



INTBODUCTION. 



The environs of Tolcio, tho cnpltal of the Japanese Empire and, at the 
mmc time, tho plivcc in wliicli mo9t of the collections, colleges and schools of 
Japan are united and in which therefore also the university or Daigtikii has been 
' founded) exhibit., geologically, a much smaller number of rocks and formations 
thftn wo m^(hft wA &r. Tiiii is tlw mora to be regretted as these enTuons are 
part of a iraet pUin eveiywbere oonstraekefl on the same phm and showing 
essentially the same formations, so that, in onlor to reach rocks and strata of a 
different kind, the student of geology is always obliged to make long and rather 
tin^some trips in a country which, it must lie admitted, has but imperfect roads 
and means of conveyance, and oflcrB but very few comforts to travellers. More- 
over, the monntanis encircling the large plain of Tokio — the largest in fact of 
the Japanese Empire, and tor that icason most likely aeleotod for the site of the 
capital — p resent little variety. In almost every direction we find rocks of a 
similar character and origin on leaving behind us the formations of the plain — 
those diluvial plateau-like heights intersectetl by rivers and rivulets, and more 
or leas broad alluvial valleys, which we are to describe in the first chapters of 
this paper. Those rocks of the adjacent hills and mountains, forming as 
it were a vast quadrant, to which the •molt isolated district of Umga is to he 
added, are indeed mostly crystalline sedimentary or schistose rocks, mioasohistib 
calcareous micaschists, chlorite-schists, intermixed with qtuurtzites, crystalline 
limestones, and cipollincs, in a few instances passing over to gncissic rocks, in 
other instances (N. and N.W. of Tokio) to quartzitjg conglomerates or to 
limestones containing few kinds of recoguizaUe organic remains— crinoids, 
belonging to the tessdate ones, orthooemta, and fusuUnsB— , all proving that 
these Todks are at least of a palaeozoic age. In some parts, as for instance 
in the TsukuUx-mountains, which, from the northern and northeastern side, 
project somewliat farther into the plain than the rest of tho neighboring 
heights, or in some parts of the Chichibu district and farther to tho west, or in 
the mountains which northward from Mito verge nearly to the sea-side, wo find 
gmnites, dkmtes and other plntonic rooks of a rather ancunt origin; whilst la » 
lew localities, especially in the southern part, along iSbe coast, recent volcaoie 
rooks with their tufas are widely spreatl. The.se tafiw indeed pa.'s.s gnul>u\lly into 
the formations of the plain and es|HTia]ly into the neop^ene tortinrv rocks which 
may be said to be the most attractive formation of it. Tlicso volcanic rocks have 
their highest level on the top of the Fuji-no-yama, that well known normal 
vdoaoio cone of gigandc dimennons whidi is situated to the W.B.W. of Tokio 
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at a distance of al)out 65 milos, and wljose crater, now nearly fillfsl with Ijarren 
ashes and lapilli, forms a liollow otie not more than about five himdereil feet 
below the high and sharp ridge encircling it. The volcanic 'action has totally 
O0M8d on the high top of the giaat-cone*— the lastenipUon, nearly tiro centnrieB 
ago, haviDg alfeoted only a side^ne* the Hoyet-nn, abonft half way op from 
the westeni hase— , and \vp s(H' Imt slight traces of it in the environs of Hkkone, 
at a direct distant of al>oiit 12 miles frotn the top of the Fnji-mountaiii, so 
that it sci'mn to have retreated to the sea. Indee<l it scorns to have its main 
centre now in the volcano of the island of Ouhima, nearly SSW from Tokio. 
Not only the but vigorons eroptkm— about a centnry ago, — ^but also smaller ones 
seen and described and partly pietttred by European geolo^sts, and, as it becomes 
obvious from a gre<it many dates of the eeismoscopical ofitees, a part at least of 
the earth<jnakos sti frotinontly ocenrrin>; at Yokohama and Tokio, point to this 
fact; whilst ou tlio other iiatid, the volcanic phiienumeiion of the districts in the 
north of Tokio, especially on the A64MDa-yanui, whose last great eruption is 
veoorded to have taken place 6 years after that of Oshima, is noir appaientiy less 
▼igorons and not moch above that degree of intonrity which is exhibited by the 
hot springs and the sidfnrons exhalations netir Hafame. As for the sedfanentary 
rocks overlyitiL; the older crystalline seiliment-o, they are, as far asihey aro known 
in this vicinity, all very young, lieing jxirtly tertiary, partly quaternary. The 
tertiary rocks, though very thick and developed in different shape, as shale, con- 
glomerate and sandstone, are not, or not much, older than the tertiary rocks 
which vm shsll find in the plMn, and form indeed one and the tame systMU, ricli 
thronghnnt in Snch species of mollusca, as still Rirvivc in the Japanese seas. 
These riH-ks form sometimes lieds and h isitis encircled hy the mieapfous srliistittHi 
rocks, piirtly large, as for instance that which extends l)etween Kigaiwa and 
Miuano in the district of Chichibu, {Kirtly simUlcr, one which has been 
discovered in the environs of Sukegawa, in tlie north of Hito and near the essten 
coast. Other parts of those tertiary strata are spread along the boandarin 
between the crystalliito s^'sicm and the qnaternary soil of tlie plain, as for itt> 
stanse between Mito ajid the nioimtains in the north of that town, or in the 
district of Konmjj;ori, or westward from Yokohama. The nniks t onstilnting this 
part of the country, which though not jn-rfcctly contiguous, may ho Ciilletl a lielt 
endrcling the plain, aro mostly sandstones, sometimes mther impure and fre- 
quently passing into conglomerates and tufaceons rocks. In the latter esse they 
contain sometimes fragments of pumice, in the former, they are rich in small 
and worn frao^ierits of crystalline ri»cks, representin>; nil the dilVen-nt kinds 
occurring in the aiijaccnt mountains. The sjieoies of fossils found in the sand- 
Stones — unluckily very ot ten mere casts or moulds — are of course of great im- 
portance. We shall, therefor^ be obliged to recur to them in the following 
pages. It may suffice hero to mention among tliem Nassa livesoens Phil., 
Colurabella script;! L., Mya. ait iiatia L., CycHna Sinensis Gmel., Mactra veneri- 
formis Desh., Dosinia Japonica Beevo, whose identity, however, with the tme 




Oonnia exoleta L. will lie proved in the follow ; ages, utid CarJium rauticum 
Beeve, all of which have l)(>en found frequentlv iunl in riiore thim ono localitr, 
and serve to illustrate sufficiently, what has been Kuid about the character of these 
strata. 

The quatenuurj foimatioa Icons ISm diameter which it ezhibita in the 
plain, whenever we asoend a few hundred feet above the level which it has near 

the sea side, in the environs of the liny of Tol;io. The valleys of Ihc rivers are 
ternuwd also tlicre. Init the differences lietwceii the trim diluvial and tlio tnio 
alluviul lonnation ditiappear, and iuBtwid of tlii'ni, a t'ormatiou is develojK'd 
containing lai^ pebbles, shingle and saud mixed with loose, impure soil, such as 
we frequently find along the slopes of steep hills or mountains. As this formation 
passes insensibly uito vmy leoent deponts, there- can scarcely be any doubt 
about its being partly of recent ori}»in, and correspondinf; to the undoubtedly 
alluvial deposits of tlio lower [wirt of the river valleys. Hut this cinnot Ijc sidd 
of the totality of those loose quntomary coni^loinenites, us then' is evidence of 
oi|;anic remains in tlicm which belong to extinct luamiuals. Though the species 
oomld not be always asoertaiitkl there can be no doubt about the genus Elephss 
(v. Chapter 3.) occurring not unlirequently in tihe beds described above, whieh, 
as scarcely needs be mentioned, cover unconfi^nahly all the other formations, 
palaeo//>ic or t<?rtiary, witli aciKit which sometinies lias many Tnet res of thickness, 
whilst, in other inatnnctw, it is jiartly or etitirely eroiled and taken ofl' by the 
waters, or even may have been prevented by them from being deposited at all. 
Am good enmples of such deposits we may mention agsin the districts of Ghichiba 
and i&imagori, the latter exhifailuig moreover the passage between the above- 
mentioned conglomerates and the moie clayish soils fonnin^^ the upper part of 
the deposits of the plain, a p{issage gradually apiH-ariuLC just beyond Hanno. 
Having thus encircled the lari^e jilain of Tokio and char.u terized the mountains 
in it« circumference, upon which, therefore, iia deposits are somewhat dependent, 
we may pvooeed to describe the plain itself and the parts into whidi it is to be 
divided. 

Of course the difference is most obvious Iteiween the river-valleys themselves 
and the jwirts of the plain in wiiirli the valleys an- cut The sjualler valleys 
and side-valleys, and on the other liand all the iiuumienihle smaller or larger 
portions of the higher plain left l»etween the rivers and rivulets, exhibit a 
nmilar if not identical ohamcter. This unifonnity in character of both of these 
fimnatiotts relieves us from enumerating all those riven, which in a very great 
number descend from the wuter-ridges towards the plain and reM^ the sea, 
partly in the Uiy i>f Tokio, partly in the juljacent ]i!vrts of the ocean. The 
largest of all those rivers, the Tonegawa, is renowrie.l tor tlie |>artitions which 
take place about 40 miles from the mouth. Sume ot its arms run into 
the open ssa, the largest <^them fonnmg a sort of lagoon-district barred from 
ocean by sand-banhs, similar also in some respect to the Nehrung whksh severs 
the months of the Baltic rivers called Haib, from the open sea. Besides the 
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lagoons themselves a large fresh-water lake, the Kasiimiga-ITra, is to be 
mentiouetl, not more than about 8 feet above the level of the Bca and, as it 
were, a repetition of the lagoons in a Bouiewbat higher level. The other arms, 
amoDg wliidi the Tedog»wa^-A litde eaatwanl ftom Tokio, and fnm the am 
whidi alinoat toudiM tiie capita], tiie Nahagawa— is most importaot and » used 
not only by common boats but also by steamboats. In their lower part, these 
arms have brain^hos commimicatini? witli the stream which runs tlirouf^h Tokio, 
the Sumidat^wrt ; luul iiIpo in its iijii>er r<iiii-st? this river sends tributary arms to 
the ■ystem of the Tonegawa. The ^ama river, called Arakawa iu the upper part 
of iti ooone and ninning thiwii^ the dirtriet of Ohiohiba, diTidei, in its Ivmw 
party Tokb ilNtf (Asdran) from the mborb of Midugima. Together with the 
western anns of ibe T<»iegawe, It forms a sort of d«ka which we may call the 
delta of Tokio. Of course, we are to confine this mmie to tlie environs of 
Tokio, and cannot call delta the whole sjiace hetwccn llic western aixl casttru 
arms of the Touegawa, nor, as is obvious from what its itaid above, auy part 
of the region of llie motiths of the eastern arms. It majr be added, that 
the other rivev^moaths in the Tddo-baji amoMg whidi that of Kamrsaki 
between Tokio and Tokohama is the most important, have the same cbaractar 
08 the Tokio-delta, whilst the river-nmutliR as well of tho eastern coast 
Iwrdering tho o|)en ocean, ivs of the southern coast to tiie west of Yokoluuna are 
wore or less similar to tliat of the eastern arms of Touegawa. 

It wm^ be added tha% ae m mte^ liie soil of the latter is sandy, eomelimes 
intermixed with other minersls, among wbidi magnetie iron mnd may bo 
mentioned, in the north of the north-esstem Toneigawa arms, whilst in the 
bay it is mostly clayish. In tho first case, we may also notice that the hluftd 
and clifis, mostly fonned of sandstone or tufaceons rockx, are much oftener 
projecting far into the eeii, wliilst in the bay, wc Bud such projecting rocks only 
in the southem part. The interior or northern part of the bay generally 
eahibits a broad meigm of low, moatly okyish iands^ the biaff line beiag 
ntuated at some distanoe from the sea. 

As etated above^ the parts of the plain which arc not cut deep by rivers or by 
the waves of the sea are considerably hitcher, even in the closest vicinity of the 
sea. We tind the level of this higher plain, or plateau, about 28 metres abovo 
the sea at Tokio, and nearly equally high, nay even a little above 30 metres, at 
YoluihBma end its environs. The soi&oe of the hi{^ plain given by atmta 
vUob, nenr the anrlhoe, me always nearly horieontal, is mom regalar than the 
•llttvial deposits themselves which not only follow the slope of the valleys but 
are also disposed in a somewhat dilTerent wny in the same crofin-section of the 
valley. In such a cross-section tlu' rivcrllne itself may l>e grooved nither 
deep into the other alluvial layers, and terraces may often be seen which always 
divide younger and elder alluvial deposits, the youngest aUuvisl atmla being 
alwnya foond in furrows out deep bto the older mas, essctly in die asme wmj, 
as the tolsli^ of the alhivia] formations is eut into the diluvial, or even into 
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Muj olber older Ibmntion. ThoB it oomesy that all tbe diluvkil parts of the 
plun appear as isles or peninsulns, divided fmin one another hy all those river- 
valleys and side-vallcys of ttiliiitary rivers and rivulets, down to the IDOet 
minute undulations of the jj;i'un;d or ravines and torrent-beds. 

It Ls to be mentionwi, that this dixihion of the surfjice of tbe plain is of the 
highest importanoe for agriddture, the rioe>flelds being in moBtinstauoeaoonfined 
to the lower or allavkl tiaots, and generall/ fttltng them, vhilat on the higher 
letel we find the harlqrt wheat, millet, Indian corn, the many kinds of beans, 
the nasi!, pat^unKi-iino and siito-inio, and at the fame time the plantations of 
tea, of the niullK.Try-tr>r, and also most of the small forests ; whilst the villages 
apd towns with their bamboos and garden-trees and shrubs are inditTeretitly 
Spread over both sorts of localities. It will appear from the following pages 
that the geological constitatbn of all these originally oontignoas and only 
posthumously intersected higher parts of the plain is also geologically identical 
or nearly i<1entioal, the surface being alinn«t always formed of iron-ochrc coloured 
sandy clays or loams, and thut they are always widely diSereDt from the deposits 
of the river- valleys imbedded between them. 

The level of these higher parts of the plain does not, of ooone, show great 
difibrenoee. In the vidnit j of the capital 30 metres aie— oa above staftsd— tbe . 
average height wherever the formations are completely developed, the moie 
elevated heights which occur not e:^ceeding about 45 metres. But even at some 
distance, e. g. near Tsukuba, or Odawara, scarcely any diflei"encc is to be observed. 
In the neighbourhood of the mountains, however, we get levels of 70 to 150 
metres them the sea, and of coorae the nver-lieda timnaelves eahilst a 
eorre^ondiog inerease of level. Generally speaking, we have a veiy vnifonn 
plain or, as wc may call it and have called it above, in spite of its rother low 
level, a plateau widely spread around Tokio, which must have \nxn deposited 
by the sea and under its surface, and therefore must have risen above the level 
of the sea since the diluvial epoch in wliich it was formed. 

The aefcof elevation itself which is believed to contmne to the present day, 
and whkA has besn the object of a paper 'Ueber die ebene von Tedo'— lately 
pnblished in the' geographische Hittheilungen 'of Pctermann— by Dr. E. Kan- 
mann, will be discusseil in the concludin"^ clia]iter. I therefore p i tws o d to point 
out some remarkable features of the country as it now ajijiejirs. 

The very first objects which strike the now anivcr at Yokohama ami at 
TdUo are the steep blnfla whioh app&ir, as has been eaid, at diflforeot distances 
fma the sea, but foim an almost oontmnal, though very inegnlar line. The 
identity of these bluA— of the BInff on the s^^ithcrn side of Yokohama, of tluuie 
of Kanngawa, Sliiuapnva, of some parts of Tokio, of Oji— is indeed obvious, and 
we may say witte iit any doubt that the deep cuttings of river valleys and mvines 
into the plHtciiu-furniutions of the inland are also precisely of the same nature 
and origin. We find, therefoie» compamtively the steepest and highest slopes next 
to the searside; for the water^mirees, which necessarily run down aecording 
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to tbe well known ()uriil)o1io law and wfakK, as we have seen, are cut through 

a ncnrly lionzontnl [iLitciin, must \>' most sfron'^ly opjxjsiil to the pbit^an- 
surfaco next to tlieir iiKMiths. uiul iho vorv lushest procipiLfs innst at all events, lie 
tbuml next to tlic sea siile. Ooiisetiiu-ntl}' we hm the l»cst exitosures and gi-ulugical 
opeDiogs, aod above all those which give the iix»t|Mrftet Mcticmi, in Ihe vloinitjr 
bf Tokio and Yokohama nnd'other filtion near the t>h(jT». It is not, therefore, at 
of all astonishiog, that chiefly ut Tokio, Knnagawa, Yokohama wc flml those 
openings and stoep slopes whirh exhibit the lower piirts of the pliitmu-formation*. 

The higher of them — if we deduct the less iiDjun tjuit al!uvi;il dL[Mit«itH on 
the very top of the dihiviiil hiycrs of the plateau — arc untlouhtedly rf/iwria/, and 
may he taken as a sort of hnse for further investigation. Now tliere is every- 
where a series of more or len thick strata, which often unifurmly, or'oomfonnably, 
succecfl ihe upiiermost deposits and, as scarcely needs lie mentioned, are always 
horizonfal. Thefse strnta. partly ilayish, partly s;uidy, soinetinies tufin'ou!* and 
very often ititcnnixed with tliick layers of roiiml pcMilcs. sometinu-s till up the 
total height from the level of the sea or the deejiot point to Ijc olwervetl in the 
sections, whilst in many other cases they are only scono metres tkkik. But in 
both coses a line of nncomformability is below them, and indeed tliis line is 
always more m li < Kurly to Ik;^ seen whenever we have the sccondcASein wliich 
the diluviiil formations descrilted altove do not reach the lowest i«\rt of tlie 
seetion. The str.it.i l-dnw that lino i>f- rn-'ninfornrxlMlity tin- soinetim s iieaily 
horizon til I ; but in many other uises tliey are more or less strongly inclined- 
We may therefore assume that they are difiorent in age and fonttation frnn 
the upper ones. Int^eed tKey are to he determined without any prejudice and 
without cxeludinji tlieni a priori funu any formation In-longing to or older than 
the diluvial era. It is not altog»:ther exclmled, that they might In-long to the 
older p.irt of the. 'iJi uvinm' or <juateni:uv epoch; they might be. on the other 
liand, of a very olti origin, mid it is not witiiout av dee^ter study of all their 
peculiarities of stmctnn) , and abovo all of their organic rematu^ that we 
are allowed to' draw a coucltiMon abont their nature. Now it hns been already 
mentioned that a grvsit part of their organic n-mains, es(M.viat1y of the fossil 
molluscn, behmgH to recent sjKvies, and this fact shows that, if not diluvial, they 
are of a very n i eiit dv iM o^ane— tertiary uii'j^in. Wlu tlier the niienrthe other 
case is lielbiv us, will upjic.ir, as lias been already hinted, in the following pages. 
It may be noticc-l before-hand that the cuncluHlon drawn from tlio niollu«cft 
tbund at Oji, Shinaj^wa, Yokoliamai &c, viz. that tlio deposits must be tertiary 
and not quaternary OJies. in confinue»I by the strictne.** with which the line of 
uncomformahility ap|>ears, and by the strongly marked diHerenees in the angle 
of dipping K-tween the two series of ;-tr ita riili' r uliove or Iv-low that line — , 
which are often to be oliserved. In»tanees of Uith litctti will be given in the 
detailed descriptiotw of the seotiuiM of Shihngawa, Kanagaiva, Vo^hama, lllski- 
gsshini, Suragadai and Oji. Thus, both the architecture of the formations and 
the paleontologioal character tend to prove that the shell- layers below the line 
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« nnooinformiibility, wliich very often form the very top of {\<t']wr fDnimtion, 
arc indml a vprv vouiiij nnd lii>,'li p;irt of a Rvstein whicli iticludes till tlie iil>ov€- 
utciitionetl tertiary beds and batiiis of the slojics and witliiu certain excavationa 
of the oM Mdhnentary rockg of the inountaias encirclbg the vast phiin which 
is the object of thu neiiMnr 

Thii system is indeed a unit and does noteriiibit unoomfonnalRlitie^ nor 
even very strikin<i lines of |iArtitioii. We nro well enabled to point out yonnger 
and older Ktr.itu in thn tliick siieees.-^ion of layers wbicli it includes, but only bv 
Uie very fact that they overlio one another. The connexion of the shell-beds 
of Tdno and ita ttiviroiMy with those of the eavirODB of Suki^wa and other 
places in the north of Hito, ean aim be veiy nicely tnioed akmg the road ftdih 
Tokio to Mito and fiurther northward. 

It deserves to be noticed that in no part of the plain of Tokio is aaj 
trace of ghu-ial deposits to lie sot-n nor any trace of f^racial action on any 
of the formations. Of course we coxM not expect, from wliat we know of 
Wiier oonntriee, to find such traces in any but the diluvial formation, but 
even fai thii Amnation we look for them in vain. Tlus fiust b fiiUy admitted 
by the aatlior of the above-quated paper, Dr. E. Nanmann ; he adds, however, 
that there are certain pi^;ns of a lower temperature having existed during 
that formation. I do not tliink those pi«;ns really exist. The Elephas, or 
Mammoth, which is mentioned in Dr. Nuiunann's {mper, is not Elephas primi- 
^ genine Btamenbach (aee chapter 3rd), and so falls rather short of proving this 
Afaatement of iraiperatore, and the presence of a few molhoca in th6 UHiatg 
beds which are now confoed to the seas round the isie of Yeaio — or even farther 
4o the north— gives of course still less evidence of a lower temparattire during the 
uvtnl epoch. Indeed this fact niii.'<t \h' explained in a thoroughly diflerent 
Way since other fossils of the tertiary beds would jather seem to indicate a 
hi^ier temperatore ni the tertiary age. I have been aliirays of opinion that it is 
a little lash to dmw condoriont from the presence this or thalspecieBof fossil 
)>hnt or aiiimaV on the climate of past ages. In most lAstanoes we do not 
know the animals or plants themselves and are to fonn our conclusions on the 
'asBnm|)tion of moro or less strirt aflinity lietween them and surviving species, and 
4he case of Elephas primigenius and Riiinoceras tichorrhinus ought to have 
shown sufficiently how erroneous such conclusions may turn out Bui even 
'when we know the pUnts and animals, we are not allowed to derive any definite 
dates from their actual geogmhical distribution. Professor Fraas, of Stuttgart, 
one of the lx;«t German Geologists and well versed in resciirches of deposits ot' 
many formations and climes, found on studyiufi tlie prehistoric fauna of Bouthern 
Germany — about i>0" of northern latitude — a complex of animals which reminded 
■hm of the colkcUooa mode for show, or in a zoological garden, lions, hyaenas 
■add other sbimals of southern latitudes osst together with rnndeer, and other 
animals of frigid climates, and with horses, stags, bears and many other animsds 
existing nowadays in the same latitudes. All these species am asserted to have 
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been strictly contempomncotis. Now it i.s uIjv ioi:s tliiit the reindeer has rutrcatwl 
just as far to the Korth us the lion hiis rcticatc.l lu the South, nml it' \vt> should 
isfer fimn tho former thai the oUmato Ims been oildcr tlian it now u, we ahould 
be obliged the piescnoe of the lion on tbo otbcr hand to uBume tlint it moil 
have been warmer timn it :u in vlly is. Thu wliolo set of i«ct« referring to this 
theiiie 18 fully expluineil il' we kcvp in mind tluit any F|H'cius of plants or luiitnals 
may have been rcBtricteil to a smaller area l.y the .-tniu'uli' of life to which it was 
subjoctoil. S|>ecie8 better adaptal to a cold clinmte ptrsibted tliere but were 
mtrieted from (he eonthcrn (xirt of Ihcm evea, whilit the letene took place with 
thoae f peeies which were better adapted to a warm climate. Wkhcat a&nitting 
this fact, we should be indeed at a perfect loss how to explain the majority of 
facta connected with tho study of tertiary floras and faunas, and it obliges 
us much more than it is the nistoin among jialeontolof^istp, to restrict our 
coDclusioDS aud statements on thu tum|>erature of the ditlereut continoots and 
ooeana. Indeed the ana over whidi tlw majority of spedea are ipnad ii tu 
laiger and includes a far greater variety of dimatea than is geoentUy admitted; 
and the range of latitude, whidi a given apedes may have, or may have had in 
the course of geological ages, is very often undoubtedly a nmch larger one. 

Making an appliciition of these views to the niattor in (jiiestion, sve may say that 
the climate of the latest tertiary tiiuea may have been a little warmer— or a very 
litde eolder-dian it is now, bat that it may j ust aa wdl have been euctly the eame* 

8UU lem may we torn any omdiinona on the tempemture of Japan dmiag 
the dilnvial era, whose fiuma we know but imperfectly, and whose flora to a 
necessity was the same as that of both the yonngest tertiary age aud the present 
time, and which dtx^s not exhibit those glacial j)haenouicna which give such a 
high interest to the study of the quaternary formations of England, Scaudiiiavia, 
Gemany and Swilaeriaod. Daring this period, whidi so strongly divides tta 
geoialdimaleoftfiemk)oene em of Europe from the less warm bat also fertile 
present era of tbo same part of the world, wc tin 1 in southern latitudes, such aa 
that of Tokio and its environs, nothing but a dejiosit of detritus indicating a 
smaller extension of the land than wc Iku c now, and no proofs of a climate 
diflRiring from that of the present age, the only reasons for admitting a lowering 
of the temperature being derived ftom the observatkms made in higher Jatitodea. 

In feci the aibseooe of the ghMsial phoBoomeaon is exactly what might have 
natovally been expected. The latitude of Toldo, similar to that of Gibraltar or 
Damaf«:ns, together with the absence of Alpine monntains, would be scarcely in 
accordance with the prascuce of inland ice, such a» luis ken proved to have 
existed iu the above-named European districts. The alisencc of any traces of 
H rdieves oa fioni pdnting oat sack heavy changes in the configuration of the 
land and Hs sorfaee as eoold be leeondled with the gkwial phssnomenon. It is 
true, indeed, that the above mentioned German geologist, Fraas, is of opinion 
that exactly in the same latitudes, and even a little father to the south, vi^. in 
the southern prolongation of the Joidan-valley beyond the Dead Sea and on the 
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fiiiiafitio pemniiila, glaciers have existed ; but liie oinnioD, vhich as &r as we 
know htts never lxx?n shai-rd by any other ideologist, in nt-ithor proved to a certainty, 
nor even rcourrod to by tlie antlior liiin^elt'. nml tlie duly argnnKut given by him, 
the configuTation of the surfdcc of the liills and viillep, iimy be equally well 
tqEpbftied in b diffieiCBt mj. 

WhetlMr iho dUnvml am, which at all eventa, io the mafo, lepnaenta a 
aitate of things intermediate between the tertiary nnd recent time, but whioh 
locally and tempondly may lie opt'osc<l to either, hronght indeed u colder tem- 
peniturc thiin tliat of the present day to Jufmn and the ixdjaeent pjirts of Asia, 
can not be explained by the data given \xa by .Ia|Minwe geology. Thus, the 
Mwwer to this qneation depends npoo the answer which geology will givo to the 
hnportant question, to what degree did the ioflneoce of the iocrease of northern 
ice and cold, which undonbtedly took |>lacc at least during a {mrt of the diluvial 
era and caused its temperature to be somewhat like that of the southern hemi- 
pphcrc of the present age, extend towards the aequator. However probable it 
may seem that such on iatiueiicc liu3 been felt in a similar way as the intluenoo 
of tiie heat of the flaham^deaerfc and <tf the winds arinng from it is to be ftlt in 
a great port of Europe, and as the infinenoe of the^nwst and waim monsora of 
eastern India is nowadays felt in Japan :— we are not aUe to assert that it 
took place, and much less are we able to speak about any degree of it. At any 
rate there seems to have taken place a slight nnd gradual alteration of our 
clinii^tes piuce the tertiary period, and if the degree of abatement was, in the 
average, not very high— oa there are many reasons to believe—, we cannot deny a 
stroQg change of onr dimates in another way, namely, 1^ the aeaaoni hecune 
more distinct and opposite, and that w ith an abatement of the tempemtnre of 
winter there is most likely to notice an increase of warmth of summer. Thii 
change seems to have gnulually l)egim towards the end of the tertiar)* jn'riod. 

Indeed the assumptions and views here stuteil are quite sufficient to explain, 
in connexion with the theory of natural selection, all the facts connected with the 
duingee of onr fiinnas and flmas nnoe the miooene time. 

We find indeed, that Japan has not only at that period but down to a mneh 
more recent date had its share of the palnarctic faunas and floras, which to a 
certainty have been in connection with the living fauna. The continental 
archipelago, whose centre and most important part is the main island of IJippon, 
has iudecil preserved some features wliich have disappeared elsewhere ; and we 
find here a oorroboraiion of that law, which so strongly confinns Darwin's theory, 
that isolated parts of fiumaa and floras escape the severest oonsequenees of the 
straggle of life and of natural selection, and may ppBeerfBeertaindiavBcters even 
long after they have disappeared elfewlion^ In some cases, mich remnants of 
ancient iloraa and fatmas are likewise i»rp.'jerved in other countries, though very 
often on the continents they are pushed much farther to the south. 

As enmples of such remnants of old florsa and fiumai may he qnoted 
Gin^ hlloha L., a pbot known tnm the miooene and fdiooene Euiopean 
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flonis under the name of Gingko or BaKsbiina mUftntoideii HeeTt'and'the JapaoeM 
giant-^^lamniKlt-r belonging to the geniis ^boldift whoao uMicst iUiw are foand 
in mioccne depopits of Europe. 

Of course it would lead roe too far, if I would go through the recent 
finioa or flova of Japan, in order to ducidate theiB thew more in detail, il 
may ■nffioe to Wo pnnted oat 1m«b their jgenenl and moet atrildng featom^ 
and to apply the laws thus derived to that pcrtion of the faunas, which is 
imbedded in the strata which constitnto {he fonnatioriM uf the plain of ToktOy and 
.which ihetefore will be the object of the following chaptera. 




CHAPTBK II. 

THE ALLUVIAL DEPOSITS. 



It might 8e«.MU perhMps that the alluvtal deposits are com|>arativ<'1y of little 
COnaequonco and, therefore, lesw inttrcsting tliun the rvnt of thu stnitilicd fortna- 
lioos. Inconeistant as this modo of viewiD>; things is with trim Hcieooet it turoa 
oat to be perfectly enoneoia whoDerer we outer moro deeply into tlie enlgBet 
Not only ia the agrienltiiral impoitanoe of the allnviel deponte of the rivefHral- 
kgrs and of the (lei>p plaiins almf^ the saft-sido Tery great, bat abo a minole 
investigiitioti of all these ih'itosita is of tttmost oonwqaeooe theontioally» for any 

studies of pn'historii' n inains. 

I need not dwell u()un this {Ktint, us another Memoir of the Daigukii, *Tho 
Shell Monnde of Omori' (by Kdtnud 8. Mono (Vol. I, pert I of the memoin) 
■hows wfflcioDtly the greet iuportanoe which thoe leMenihee have eqpeeiilly 

for the district whoio gbokgy WO are treating here. This importande calle 

for the greatest ])rm'iiiti(iii with reftr'nfo to those shell-mounds, the more so 
as there are a grent many difiiculties to Ik; overcome. It would lio prepostcrotu* 
to oUl every larger ociuuiulaliun of bhelU u shuU-mouud; many of them are 
piodiioed by nature and not by men; other are acoomukled by men m move 
leoent (historie) thnee. Biit a great many of these deponte are indeed the 
products of humm action in n remoter jieriod. The clianiotem belonging to 
BTich artifieiiil slit ll iiionnds ;ire, uf eoiirso, easily determined — those monndp are 
never overlaid liy ;uiy hut rereiit iilluviid deposits — tliey are aconniulated and not 
arranged iu laycm or strata— and moreover they are, if not always, yet almost 
always mtennizeil with [iroducts of hunuui art ami indostry, with waste Of 
eodcsry, bones of animals Ae. The natnre of the produots of art as well as the 
diaiacter of thu human boiiCK oixasiunally found within the monnds gives 
always the Ijost inlimationH of the age to which they belong. 

All tliese (dijects liavitig hmi earefidly taken into ton^idenitioir, \m' may 
indeed safely accept the result of the above quoteil author concerning the 
prehistorio char.icter of tho immnd of Ouioii— aud also that of Onomuni, 
provinoe of Uign, mentioned by Morae in the chaptLt about the {datydiemie 
tiUflB--, though we may omit a Airtlicr discnssion about tho enct cia of its 
constniction. 

Of coui-se in a eountry where pt'opio are euiii^ diiily a very large (pmntity 
of shell-titth, wc have 8heli-hei4>s or de^Kisittt ut any date up to the prtrsent day, 
and ae those heaps are almost always accnmnlated n«zt to the human dwdlings, 
th^ may be very easily mistaken for shell-roonnds by any one who is not well 
vened ia aathropolocpoal researches. Wherever such aocnmnlaUone are foand 
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next to the doora of existing houses, or within b villagOy or Mxfc to the land- 
ing-places of fishormen, there h indeed scarcely any danger of a mistnto Wing 
made; Imt whenever tliey iire fniirul in a c(uni>aratively desert place ami at a 
larger clitstuiicu itum the sea, wo are indeed forccil to reserve our verdict until an 
aoeaiate inTestigatbn of the monnd has heen made, and a thorough knowledgD 
of all nmnants of pottoiy and other biaDchea of industry contaiiJll in it has 
been obtained. There may be cases where even native tertiary ehell-layerB are 
not easily distinj^nished from artificial shell-henps. Thi'^ (litlienlty i« greatest 
.wlicnevcr we are lo dial with snch parts of those hlieli-hiyers as have K-en 
washed away by the recent sea and therefore, though of tertiary origin, ore no 
longer cmtained in tertiary 8trata» bat in allorial itmta, into whidi they have 
been newly and poathmnoudy imbedded. Thia, indeed, is the case with e great 
many accumulations of shells along the base of the ancient bluff-line at Uyeoo^ 
Oji. ami other parts of Tokio and its suburb?, where we find shells of the same 
descri[ition and of the same Fj^ecies as in the more ancient and deep ehell layers 
of Oji, Surugadai <fec., under the soil of the rioe-fields, spread along the base of 
the diluvial hilb. This origin (tf the shell deiMj^its found in those places is 
indeed rendered olmoas Iqr the ooourreuoe of andouitedly tertiary Uyers in their 
close Tieinity and by the absence of any other cause which could afford the shells. 
But in such lowdities, as fur instance on tho southern side of the Yokohama- 
bhilTH, whore the waves of the wa CKine actually into close contact with the base 
of the blutf, or at least very nei\r it, it is sometimes impossible to draw u ccrUiin 
distinct limit between recent shells and tertiary shells deposited in n seooBdsiy 
way fay the tontenti^ brealnrs and waves of the present age. We may add, 
' iMwever, that in such coses tiiis distinction is generally of slight importance and 
serves only to make still moi^e evident the nei-essity of utmost aocarsipy in all 
those res<.>arohes which concern alluvial shell depusits. 

If wo try to classify tho alluvial formation, wc may proceeil in two ways, 
either arranging them simply according to their chemical and mioeralogical 
qnalitiee, or aooonUng to their geological age or oompamtive entiqnity. In the 
first case, wo are to seinmte the clayish and sometimes somewhat calcareons 
deposits of compamtively calm and ttagnant water, together with the peat- 
deposits made in perfectly stagnant water, froni the saml deposits of rivers 
running with some rapidity, ur of the shore of a rougher sou. We may say 
indeed, that the minerals contained in the rodcs from whose destmcUon the 
allnTial depoMts have been formed, are not without inflnenoe on the nalure of 
these deposits (the magnetic-iron sands of the eastern coast being a striking 
example of this influence), yet the minerals tonninL; the greater part of those 
sediments — quartz an<l common day together witii some lime — occur in almost 
every kind of rocks and are scarcely wanting in any locality. We see, therefore, 
that modifications produced by the action of water are the greatest importance 
for the oonstitotinn of any sediment, and serve above all to sever the diffioWt 
•oits of balk and weight, causing in one instance eoaiae sands or even eonf^ 
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memtM, in another fiiic-grainoil, or impiiru samlfi, in a Uiint clnyiiih |iar(» to 

be gnlheml and <k'ix)sit«l togi>ili;T. Tluw, wc stv iilonj; tin- wKwt Riirnniixl- 
injr th»' ]>liuri of Tokio, siinils iin«l daybli aUi'rn;itiii<: ami ol'U'ii ooimrriiifc 
close t<< one another, aocunliiii; to the ik';^iv<' of cx[>osiiu' or jirolivtioii ot th«J 
fNUrt of the stnind to which thoy lielong. TIiiih, ihindy «le|K>t<itH proviiil along 
the open ooMt, especially along the eastern coost'^ but tliero are aleo parte of tho 
ihom of the Tokio-Bay which are sandy in ooniwqiienoe of their being cxiMinetl 
to tho (lin'ct infliienoo of IIk* wavos of tliti nch. Oiw of tliew! \t\iu.\» m to Iks 
W'eti alon;; the rcwd from Vokohania 1o O lawara, ami is out; of flif lK«>t oxaniplus 
of lhi« kinti. Another j^ind of Roil, \vhii;l> is nut vory frwinontly met witli near 
Tokio, ie aleo found near Yokohaina— the fieat and {teuty aoil. Near TakigBahtm- 
nram we have the following section in thoee parts which cover tiie strata to be 
mentioned in one of the following chapters, and which at tlie same tame arc 
situated nearer to the sci\ : 

, 1 Mt>t«r of s:iriily 1 lay, hlnckiah and inlimui.^ud with |ieHt. 

O.ti — pe-aty sulislaiicv. 

0.6— inDpure saud, coloured dark by {N^ty adiiiixtunii. 

0.2—0.3 locse oongk>memte (rounded inbUes with dark and some- 
what poat-coloured soil liutween). 

0.4 impure »ind mixL-d with jiebbles. 

UndcT this Inycr wc havii tiiat limi of ttnjeomfonn iliility, wliicli Hoiwvmtt'A tho 
qUiittirnary Ixxls Innn the tertiary iloixwiU, and wiiich we shall diitciiss heranfter. 
The layer nest to that lino in a tihell-lnyer i>f a Biuiilttr iin)x)rtiUiou niul of the 
same cbavscter, mostly abn containing the- very same stiedes; as that of Oji. 
As to ft» we lefer to the Cth diapter, and aild here only, that clayi^ soil, alwajrs 
a little sandy, is widely diwperwd thrtmgh the Uiy near Takij^iwhiru, in which 
we linil a profusion of hiu li fi|Kfics of pIicIIm which swiu to Ix; tyjiical for calm 
and shallow water, e. g. tlic Iiiun|KiTii.-u (L. niultifonnii* Ijiachke and zonalis 
Iiainck). It is tberefuru not . astuiiijilnng to Hud near this jurtof tlio coaitt, on 
the low gnmntls which are out by the canal joining tlio bay with the harbonr of 
Yokdmtna, tiiose altnvial tlciioritit whidi indicate tlie oalmoMt and most stagnant 
wutcra. Of anirse these |H}Hi-(K*iKmit« are truly alluvial, an isclcirly shown by tlio 
underlying injhMrf, to somi' of whiL-h invent oysters arc attarlv K wliirh h<)WtJVor 
in their origin iuive l>ecu ceruiiiily dihivial. Most of those |»t.'lilileK at least form 
a diluvial layer which only in its upiior [mrts seems t*i have lieen greatly atfected 
by alluvial waten. Tho lower parts of tho river-bcda are likewise more 
ekiyish— 'and in some iiwtancot jicaty— within tho Iny than mi the eastern wMt, 
where sands |»revuil often to some dislanue from the sea. This rsinnot lie well 
explained by any ditVcrfm-*' iKtwcin the i iver-enHn«e« thcniw'lves, hut it is 
^lerfectiy accuunleil for on the supjKieition that the Rauie causes ai-t^nl n|>on the 
land before it reached its present extension, at a time wlien the shore was situated 
neaier to the bsse of the bluffs, but when the elevated blnflb were already in 
' esistDiios and opposed to the low-leveUplain. This period, of oourseb hsloogs to 



u 



an eailier part of ibe raoent or alluvial age. 

This fiUSt which will lie treated in the conchuHng tlmpter of tliin memoir, 
Icails US to consider the dilTerencc exhibited by the nlhivinl hedinients accordinj; 
to tiieir ix'^e. It may lie sjxid, liowever, tlmt ii distinction iK'tween older and 
younger dejKisit* of this kind cannot bo made everywhere— jufit as vie have Been 
already in the introdnotion that on the slopet of the moiuitdni endroling the 
lilain of Tokio we eannot dmw a certain line even between the two main divimons 
of the qiuiteniary age, the dihivial and Hlhivif\I fonnntion. Indeed the dictinctini 
of old and new alluvial d<'popit8 is (•onfint'<l to bnmdcr rivcr-vallcysi, whenever 
they f<lio\v llie ]ilu noineiion of rrrjc*?, slight as tlicir height and in>ixirtance 
may be. By examining our river-boiln, wo shall very often recognizo such 
terraceii, and it would he perfectly erroneous if wo chould confine that name to 
the very laigo, nay gigantic tenracGe of somo of the civer>va21^ of Nwth 
America. In any piirt of the European continent, for initancei wo find terraces 
nlon{r the rivcv-lwxnks of a few metres of lieiglit, and this soeniS to be imleed the 
rule, whilst those very liigh terratx's aiijnrently have an exceptional character. 

The phenomenon is moreover in jjcrfect confurniity with all the laws which 
concern the action of water, erorion 4k, the water of any river always tending 
to cut into the soil and to flatten and lower the parabolic line which as a rule 
is formed by any freshwater^course. Wherever the land is rising, and the 
level of the upper part of a river course in niised above the level of the mouth, 
of course the phenoiiiencn is n r,i!t.re>l more obvious. I have already mentioned, 
and shall recur to this fact, tliat such is the case in Japan, or at least in the 
environs of Tohio. Wo may not be astonished, thereforo, to find temon along 
many of the larger rivers mentioned in the first cbapteri among which the 
Tonegawa may be said to 1»e a good example, although temoca are formed 
along the Ininhs of almost all the rivers of the Tokio jilain. 

Of course the deep incisions made by the rivcr.s in the middle and npiK.*r 
l>art of their valleys do not strictly, at least not exclusively, belong to the 
foimatioo of tomoea^ and this ia eanly seen from the very slow hut unvarying 
deepening of the river>heds themselves within the broader parts of valleys. 
We cannot deny, however, that a part of this action at least l)eloiigs to the 
torrace-period. ^lost likely in the up|)er jwrts of the valleys this action l)egan 
already at a time anterior to the alluvial era, continued during all its earlier 
part, or duriog the terrace-era, and coutinues still during the later part of the 
alluvial age. 

In such cases where we may trace the limits of the terrace formaftiony we shall 

be very often aware of lithological, or mineralogiciil, differences between its 
deposits and those anterior and sul>se([uent to it. During the diluvial age 
conglomerates are of fretpeut occurrence — as the Ibllowing chapter will also 
elucidate— alternating with sands and clays. This U sometimes, but oom^iaraljvely 
seldom, the case also in the terrace-formation, in which sandg are more common. 
It diflfon by this cbamcter also from the more recent deposits whidi are ricSier 
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in clay, peat and CAkarcoiiB layen^ and this dUTcrcnoe is well exploinod by the 

mora uniform movement of ilie waters which itm\e tboi^o older deiKisits. 
Though in tho nvcmgc tlio velocity of tlic waters wits not greater— jierhapB 
Bomcwhat smaller— ut thut time than it is now, yet the want of stagnant purts of 
the riTer-coane8 ftii<1 the comparativo uniformity of the slope as well as of the 
lireadth of tho ralleys could but have snch coneeqtienoee. They are, hotrover, 
1«SB oonspicootis in ihe plain of Tokio than in many oth^oonntrica, for instanco 
in tho plain of northern Europe, whcro tlio hulk of the older alluviiil dujiosits 
(corresponding tq tho Americiin Terrace- or Cliuiui>]ain-pcriod)iBallllOBt entirely 
built up by the soiled *Tha1-SuDd/ or sand of tho valleys. 
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TIIK DILUVIAL I) K I' OS ITS. 

In the introductory chapter we hnvc atrnidy tiketdiMl th« modo in which 
the yvf important older quatemaiy Rtratn have heen (Iepo«ited under the 
fiirnice nf the BHi at a iwriosl anterior t<i the pn-w'nt (or alluvial) a?jB. TliflW 
stnitii oditaiii in sxint' rw-s rein iins of cvtini-t anlin ils, Imt in .Jii|i?in do not 
iH'tiav anv tnvciis oriiliuial otiirin. ()win«: to the horizontjil ixisition maintained 
by these strata from thu lK-^iniiiii<;, tlicy hnvo been cut tlirou<;h by rivere and 
rivtilctR ; and along tlio banks of the 'shoanui, ns woU aa in road*outtingR and 
hania along the noa, we hare geological MctionB through those dihivial rtrata 
whicli Roinetnncs^ exj ose their whole extent. In niiiny eiiscs, which )iave 
iilreaily Uhii allu*l<'(l to. am! whiih will Iw nuiit i'linl in tin- I'oUowing 
chii]>tei-s. tlii'si' si'ctions jir<' ol tiio hi^^hcst vahu' tor our iiiM -ti^ition ; whilst, in 
other insUincos, we have the 8ioj>e« ni ule Ush stwp hy su[icrlii.ial waters which 
always tend to sweep down part* of the eoil and to obliterate any cihar)>oonlittt8 
of level in tlio surface of the earth. ]n ooDfleqnenoe of this action there are also 
canoB in which the n| |k r ) art<= of the dihivial fonnati have been nliding down 
n1on<; a sloping hill ; as a rule, however, the upper strata unly cover the mriiioe 
of the higher jilain. 

A few iiiKtttneeK, nioivover, are tt» !« noted where the lower part of the 
fomaation is, as it were, a little swollen, and therefore appears at the surface. 
This is mostly the case where sands prevail, and we may say, tliat in such 
loonlities the upper |».irt of the diluvial ileposits is wanting or redtu-ed to a very 
tliin layer w.ui ely to \k' |K».reeived in a ;^e'>lo';i<'3i! si-ction and often entin'Iy mixed 
lip with the li'itilf and lininosf wiil sujunirlinj; the v« -^ft lation. It is alsn iin|KWi- 
sible to say whether I'lthhil remains found in Mich ItMulttiet) atilly liclong to the 
u]>per part of the diluvial formation, even if they are found directly under the 
fertile soil— as this hati heen the case with one or two of the remains of dephants 
to be mentioned l)eIow. As all tliow: remains, about which we have more 
ivenrate infortnatictn, have been cither found in deejier cuttings or liavo lieen 
dugout uiiiler water, it will In- satV-r to rcfuriill the elephants' remains to the 
lower part of the tlilm'ial formation. 

The vpiH-r fart of the diluvial de|iosits is 8Uq>risingly uniform, and the 
onitrilNites nuich to llie even cliAracter of thu surface of the upper pbun. In 
the cuttingR we see almoHi invariably a Stratum of 3 to 6 metcra thickness over- 
lying the rent of till! diluxi.il forma' ion. 

This iipiier stralniM is a soni« \vliat ei>arM' clayish san<l o| a reihlisli luown 
color. Au analysis made nndvr the dini-tion of r'rofeK>*or Atkinson, of the 
Daigaku, by one of the stiMlnnts, gave tlie following result 



Digitized by Google 



17 

0)MI'OS1TION OF Till". I.KMITKU IDRTION Cif SAMPLE AFTER >,EVI<j\T10N, 

. • 24,40 poroent of the whole. 

SflioeoiM add, 8i Oy...... . 6S.15 % 

SMquioxyd of alaminiumf Al, Qt...... 19,^ 

d' of Iron, Pe, O, 7,76 

Limp. Cii 0 „ 1,49 

Ikliigiiobia, Mg 0 0,12 

Phosphoric acid, P, 0^, 0^90 

Tjom on ignition................................................. ... CjOS 

TohU : .99,95 % 

It is reroarkuble that 'nlkalie appear to be wanting'—a fact which in itself 
8er\'es to refute the nation tliat there is a »ma\\ amount of phosphoric acid in the 
JajMinm! K<>i!s. The Bii|XTHci;il (Uliivi;\I luyor, often overlying very loose saml or 
conglomerates, ami always siil»juctu<l to a (legradiition by the rain-water which Ls 
mostly kept for a long while on or near ita nirftfle— Am aoil Iwiiig but little 
pervioas to water—, has lost its alkali-saltB, and yet a toleiable amount of 
phoephiites is left in it. It may bo added that not all sudi aoib an hte from 
alkalis, the uinount of carbonate of pobish being sometimes more than one hiilf 
IMjrcfiit ami that of ciirlH»n:\ti' of Soilii at least more tlian 2 mille. Tlio saixl, 
cotnpribiiig the coarser j/arts and (amuunliug to 75,52 percents of Ute whole, 
oonlains 

ffilleeDiv acid. Si .69.88S 

Sesqaiexyil of alumininum Al, Oj. 15.280 
d' of Iron, Fe^ O, a645 

Lime, Cu 0 1.875 

Magnesia, MgO....................................^.......... traoee 

95.690 

iutd theixiforu cont^iins dei.-om|K>He() siliciites together with quarta, the silicates 
having chiefly fumishetl alrutuly clay and limonite. The |iic W B B e of a larger 
quantity of this last>mentioned suhstanoe is shown abo hy the oohir of the smi. 

The stratum which does net quit* cwfomuMy overlie the lower part of the 

diluvial de]XJ6it8 shows clearly that there was a gTa<lual and fjentle iiassing from 
one [Viirt i)f the fonimtinti to the other. It may Im renmrktxl that slij^ht uucon- 
I'ortuabiliticti ut'tuii occur within tlie diluvial formation. Though they are by far 
less numeroos and kt» important here than in all tliose phwes where we are to 
assome a glacial action, yet they are to be observed, and, at the Mme time, are 
in perfect agreement with the nature of the diluvial formation. For tliis foimar 
tion is one of rather quidc destniction and turbulent deposition of mih in com- 
pfimtively shallow jiud ihtu the slmrcs — a fact which aecoiuits for tlieii 
beuig sjiR'atl chietly alon^ the present shores or at least in wide and low plains 
bonlering the sea ou one fiiile. The imoonformability in question, however, is 
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more striking and afqwan so often and so strongly tbat wo are indeed obliged to 

divide more sliarply tlio upper from the lower diluvinl layers. 

Tin; nimlc of ck-positinn cvplain-J ,i!?<> fnlly tlie '_'iv;\t varii ti/ whicli we find 
atnon<^ tlic loirer dihivinl il'iMisits even witliiii narrow limits, all of which may 
he determined as a mixture of conglomeniles, sands, clayish sands and clays, of 
which flometimes the one and sometinies the other prevail. 

Kow the uniformity of the uppennost layer gives another reastm for separstp 
ing this deposit from the rest, and one more may lie derived from a striking 
character, the want of any tnines of true stratification vith!n it. This want may 
bo oxplainod in a diflerent way: hut by far the most probablo explanation seeras 
to lie that those nppcrraost dihivial deposits, though they corresinind exactly, 
lithologicnlly, to the Ioa*it, and differ ironi the true, ' loe$$ * of the Europeans by 
not having a sufficiently laige amount of lime, have had an origin analogous to 
that of the large deposits of loess found by Baron von Bicbthofen in Eastern 
Asia. 

Tli'W lof'ss-tU'pngit^ b;i'l a'Tiiimilivt' i] by tin- a' (i"M (if triixl. siccouVw^ to 
theory of von llichthofen, niul though this theory, which iw>ints out the suhaerial 
ehardeter at least of a very great part of the loess, is a very new one, yet it has 
been discussed already most copiously and may now he rq^ed as fiilly 
confirmed. 

Far as I am from assuming an exclusively snhaeri:'.] ' -ti _Mn of any loess, and 
roady as I am to admit that thiMt> are loess ]v\rt8, o. g. the lowest strata nronnd 
the larger liftsins tilled by it, whicli do »oi exhibit any signs of snbai riul orii;in 
and ore undoubtedly stratified (showing alternate layers of loess and congUnnerates, 
or of loess containing many Incss-shells, and other parts devoid of theroX yet the 
majority of the loess-<1epositR remains, and corroborates the above-mentioned 
theory. Slight as the upper diluvial deposits of Japan are if compared with 
those of China and Monj^olia. it is scarcely possible not to admit an unalot^ous 
origin, and this ossumptiun nioreover in in perfect accordance with tlie ni/e of the 
analogous European deposits whicli we know to a eertjiinty were formed at the 
conclusion of the diluvial epoch. 

The want of lime, which (as the analj'sis shows) is not a complete one, is of 
conrse much lesB important than the fact of tho analogous mode and period of 
deposition. 

This want of lime may lie explained either by a conijiarative scarcity of 
rooks ftimishiDg lime by their detrition and decomposition, or by a subsequent 
loss of it which has very often been observed in such diluvial deposits as are placed 
next to the surface and therefore havo been exposed for a long time to the action 
of atmospheric water. All tho minute researches on the superficial, and above 
nil on the sujierficial quaternary sediments confirm this theory most completely, 
a theory which as far as I know was lii-st published by a (terman amthor Professor 
l>rO. Berondtat Berlin (as well in bis pa^icrs publislietl by the *Geo1ogtsehe 
Imndes-Anstalt' at Berlin, as in some papers contained in the perkdical of the 
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Mcutflchc gcologische gcsellschafit'). I have had many upportuDities when toi^ 
ve^ng and mapping in the Province of Brandenburg, Germany, to observe the 
oorreetnees of this theory. In many iostaooee only an upper layer, of irregnlar 
extent, nn<1 limited by an undnlattng line at a UtUe distiince from the surface of 
the soil, has lo^t its liiix'; Imt in sntne other instances, where the tliickness of the 
raarly soil was not very great, ami wlieru inxwih or conglomerates pervious to 
water were untlerlyiiig it, it is seen to bo completely deprived of lime. 

It needs scarcely be added that the loett b very often subjected to the same 
law and very often has, in its superficial parts, lost that higher percentage of 
lime whioli is always found in normal loess. Now moreover we find in snc h soils, 
Out i)f wliicli tilt' lime luus been wiishe<l by the atiiidsjilieric water, a certain dej^eo 
of acennmlation of clay in the lower and a eonijiarutivtly small ainoimt of it in 
the upper part. This, of counie, is also (^tute natural, as, iu the proccsH of out- 
washing, the soil becomes loose and the day can also be washed out of it to a 
certain degree, and thus carried down and, in many instances, aocnmnlated in the 
lower part of the ontwaslied soil. In other cases it may be oven taken down into 
loose sands &c. underlying the smaller layi rs of marly and afterwards loamy soil. 

That tiie sandy clayish soil of the uppi-r [>art of the diluvial formation of 
the Tokio j>lain hius no lime and a higlier |»ertentage of clay than other soils of 
an analogous origin and of the same geological age, cannot be surprising, even if 
we do not tahe into oonsidentioa that all the true loess, at least that of Europe, 
has been derived from rock.s worn and ground by glacier action. 

H(K"ks thus reduced to powder would be inucli less exposed to loss than 
rocks convertwl into detritus by the action of water alone. Both causes combine 
to diminish the amount of lime and to increase the amount of clay, the lirtit 
being about 14 ^ in the loess as well as in the ghidal marly mud (bond-moraines 
of the Swedish authors) covering a great part of the surfhoe of the northern 
Etiro{H?an plain, and only alwnt 2 ^ in the upper diluvial deposits of Japan, 
whilst th<' ses^piioxyd of almnitiinni, about 8 % in the loess &r , rises to t})c double 
amount in the latter. In the i t!<er snlistances, especially lathe utuouut of silica 
and iron, there is no essential ditVerence. 

For instance, we have 62 ^ percent of siliceous add. in the loess and 65 in the 
Japanese soil. The only diflforenoe still to be noticed is the presence of a small 
percentjige of alkalis (2.3 totally) in the loess— a' difference which, as has been 
already stated, is doubtlessly due tn the dissolving action of atmospheric water 
just as well ius the small amount of lime. 

The soil in (question is practically of a very great importance. It rendein 
the plain of Tokio fertile even in those parts which are not ntnaled in rivor- 
'valleys and depressions (filled with the alluvial deposits sketched in the foregdng 
chapter); although not all of the higher plains arc cultivated, yet their vegetation 
is almost everywhere n copiotis nay luxuriant one. The tree-p'antations atid the 
woods are thriving, the groups of trees round the villages and tein| les an* tiuite 
as richly deveIoi>e(l as those iu the lower grounds, antl even tiie bamhoo is scarcely 
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met with iii large and beautiful specitnena. But above all the fields ~Ti*riirnfl 

Kirle'v, \v}n.i\t, buckwheat, the various khvh nf millet. Ix'uns, 8ati»- iiud Siitstimor 
putiitoes and other vefjetiihlus are very tortile aiul contribute iu a high ilegruj to 
the aluMxA luxuriwRt cro^ which Japaii enjoys in spite of its singuliu: and, ati, a 

ezo^ UntfMto «oiiMl idm gC ^oofining the rioe-&nnii^ to Um low ^pana^ 
whicb il itiA to W • diiine mggflRtkw, the author must confess to have seen 

nothing praiseworthy in tho ai^icnltunil system of the Japaiicst', although luueh 
that deserves praise in tlie xeiil and skill exhibited hv the wurknien thenisclvc«- 
It may be safely said that even thi« diligence and iudustrLil cleveruufls oi tW 
fiuming people vQvM mttw to pcoride them vith good crops if tiMi toil 
WM net ftrtile m M£ Ami^ tbow aorto oi soil whkii an to W hi^j 
Talued, the upper Pluvial iptt it one of the beet and at the same timo one of th* 
most widely spread, as it covers a very lan^e iwrtion of the Tokio plain. Yalualde^ 
however, us this soil is in resjxvt to farming, it is rather unfavorable to civil 
engineering; aad taa great part the very bad state of the ruiul«4 of tlie euviroua 
of Tokiftitdne totiie tone cenae. Indeed it ia aurprisiag to see,, ia tho very 
nejgMwo ri ioQd olato^tal of tlw l«|geiieii aad importanoe of Tddo, thenoada. 
80 bad and, I raaj say, so primitiveljr eaoBtraeted that any large rainfall, any 
tliaw in whiter uavariably makes them nearly irnpsissable. This would, perha|», 
nf)t be the case, if the roads did not cross, in the Tokio- ]»1ain, very often and for 
long distances the wady day of the upper diluvial fonuatiou, which is impervious 
to water, h dry wtolhag, the wada laade erf thia awl aia totoraM^ and aotta 
inhahilanto aaa led to MiflTO ervoneoiialy Aat the nada are not veiy had an^ 
the weather is the cause of llMMediBBSters and hindrances in travelling which — na 
is well worthy of notice — occtir not only in sido-roade, but in the nioKt important 
high roads. Indee<l some of the gnvemorn of provinces and districts esixxially in 
the Q&rth. of lokia hiwe begun to improve the roa^is partly by digging out ditches 
andmoBto.ibt daiaafs and to oonrect the road itself the addition of giaxel 
aad pehUea or ftagmenta of atones. Bnt even anch primitive impnMenMUbi an. 
far from being fregnenriy made, and wherever they are not, the roads on the 
high-level plain between the valleys are equally bad with tho»e on the umbouk- 
ments between the rice-fields or on the small dikes crossing the low grounds- oc 
running aioo^ the river-beuks. 

The lower part of Ae diluvial fonnation is powtically fiir \m impartanl^ 
thei^ilhaak,«»^aia^«sMKdignatorthielcoeaa. Ttmay headdedataothatit 
variaa moA mtm UlbsIogpGally and oontuna either impure ooaglonianito or ia»| 
or clay, and sometimefl even an atlmixture of tufaceous parts. Very wldom, 
however, is it uniform in its totjdity, for we vcrv often see the inferior part of it 
tu be ciayish whilst the upper part is formed of conglomerate. An a rulu» we 
may. say that cooglomecaties pradimunato. In many places we aee 6 — 8 meteOL 
filled vpentinly hf Uttaiiand it ia very seldom that they are entirely wanting. 
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Etod whew clay prevMls, muUl layen of oongl(»inemto are iimrtod 
befcman H, and iiebUea or other coaner olyeots are often iniermixoil with the 
mnb or elajW.' We may besides mhX ihai thesi* snnds and clayp, tn^. tlur with 
the conjjloraorati's, HTT ivlwn.v^ KtnttlfiKf : tl\f strnliHi-atinn s:iiuls auA ii\ur^'t>- 
inemU's ot't<*n piv^sinf; over into lli<»si' iiuilulatiri'.; liiy<'rs so <it"ti'n sti'n in tln'in, 
whilst the clays are jwrfcctly hoiizonlul axn\ exliilut muny Miuiller and largft 
strata. 

Though it seemR rcry difficult, aUter all, to {;ire a good idea and-a picture of 

the diluvial ptniln, we add a Hnmll skefrh of tin" Mnfl" ncxf to' the railway statiun. 
of Knnr\?3i\v;i ( NE fn ni if i !? cxliil'ii- ( li>' Im>! izmiiai ; mf.u v <■! llio cjijkt [>l;iin, 
th(* iij>f>ir fliliiviu! Siindy ciiiys tiiiconli rniabiy ovt-rlyin^ tlic lower dilnvitil stnita 
of oiay, coiiglainerutu antl sand, which are not ol' a very j^rmt tliickuura at that 
place and unoonfoonably overlie the wdimentary rocks descriliod in the following 
chapter. (PI. fig. 1). 

The practical \w nf the lower diluvial depoeiti* w onfined nrmtnly to the 
am^fimeraf^'ti, which, if tolcnihly pnre. an* frf^qiicntly jIiij; out lor frinrirKKTirifj 
piirpoeep. Ik»ss ini|)ortant is tlu' \m- of some of the clays for making hricks, or 
tiles, or even— in fmall lajtra of pnrer qnality— for making pottery in villagi-8 
whose inhahitaBlK ate accustomed to draw the materials required for it ftom 
their neighbourhood. 

The whnixtnri' of the hnrer diluvial strata with the tnfju* U'l<nii^ii><jf to the 
volcanic nn-ks of th** southern e<wit near Yokuliama otc. is not to Ik* omitttnl, 
although, within tho limitJ' of quaternary rockn, it is hy far i^-ss extensive than in 
the tertiary fonuatiun. It may be said to lie slraoet fully explained hy {)art« of 
the tartiaiy tu i i M eom roehe being fleetroyed and deposited ag^n by the diluvial 
sea. Although the outbreak of ashes and lapilli costiooed thnmgfa the iwesSBt 
era, and must necessarily have brought some material of that kind Itetween the 
seilinicnt of f|naternary orijiin. yet hy far the '^nniter piirt of that .iiliiiixturc 
seems to lie a sec«)udary de|K).>it ami mrriod over lioin tc i t iary tnliwxxnis strata to 
the quaternary ones. Tlw volcanic energy, imleoil, niuiit ha\-e ))e)(tm to abate 
long before the pieseni era, and most likely about tin end of the tertiary and 
befoie very beginning of the diluvial epoch. 

The ocjpmo remains of the diluvial formation of Tokio and its environs are 
not very numerous. 

First we miutt mention the fnij;nientj^ of wooil, hall tlecoutjximl or even 
ctttirely converteil into lirnwu coal, which Impiently oarur in iwndy or clayish 
dilnvia] beds, especially near their bwer limit. Prints of leaves are bnC sparely 
dirtributed amoag those fragments of stems, or of mots, all of which behmg to 
rueeut ujiecies". Thin k of courne to Ik- ex|iected as even most of the youngret 
tertiary ftwsil plants* do not Ix-lonjr to other than survivin;; s|!«'< i«'s The hMives 
occuring most frequently are oak--aiKl asli-leaivett, thoM! of maples, chestnul><, 
whilnt the fi-agu>eitt.s of wood ln-lonv; to the sngis or eryptoinerias ami other 
ooniforous plants now living in Japan. 
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The inollusooiif! sliclls, which may be divided into land*aad frOBh-watcr 
shrlln (mostly Ik-lix, Mi'ltinia und Ovrena) on ono fiido, and marine sbells on the 
other, also U'l(n\ij mostly to sniviviri<4 Jainxnese sj>ecit's. Thi« may be even 
csclubively sail of tlio ]and-au*l Irusli-water sliells, but not so oxdusivcly 
of the marioo «ihc11a, Locanae among these time are aome which have Leon 
washed ont of toitiory hods and ledepoMteil. In thn oaae, of counc, the prcsorva- 
tiou of the shells i.s inferior to that of the shells of the tertiary teyers themselves ; 
fr.ifjinonts |iri'v.ti!. and that sort of fresh lustre wliicli is very often fuTind in 
alluvial shell-. IcjKisits of any orij^iii, is entirely wanting, just as it is only excep- 
tionally scon in tho tertiary boih§. The sjuue uuiy be said of coni-se alx)Ut cralia 
and oro}'fi8h, star-fiih, ooialB and biyoaoai whibfe nef-boilding ooreb) as soarocly 
needs be mentioned, am wanting in all the qnaternaiy deposits. 

Among the terrestrial animals we have only mammals, and even among 
tliese tlie nnmber of speeies is rather limited. Staff's antlers have Ikhti found, 
hut it lias not K-en nscei tained whether they belong to Cervns Sika 8iel>. or to 
eomo otiier 8[)ecie8 extinct in Japan, eo that it would not be allowable to 8[icuk of 
the existence of any mch spedes. A great many vertebme of CeCsoea have been 
collected; and as far as may he oondoded from the deseriptions oS the localiticii, 
partly in diluvial strata ; for- whilst in some instances it is reported that they 
have Ix'en found in deep valleys, yet in other cjxses the revers*^ is as-scrted. The 
ppecies they belong to, could lio only very imperfectly determined ; in one easy 
a bkull was dug out which belongs to I'hocaena glubiceps Cuv. whilst in another 
one tho teetii which had been fouid are tiuMo of Fhooaena Oroa L. Sevend 
other species will no donbt be added to this iooompleta lirt. 

Last, not least, the ElephantpteeUi and jaws are to be mentioned, which 
belong to too diflferant spedee. 

FIRST aPKCIES. 

1) Fotn- branches of the jaws of one— apparently young— animal hav(^ been 
- found not exactly within the limits of the district we arc describing, but are well 
worth mentioning in other repecCs. The nnmber of plates is compaiativoly 
small ; the teeth moreover, in spite of being very largo, are undoabtedly milk- 
molars. There arc two in every branch, and the posterior one is not grotuul at all, 
but has tho ridg<'.< f>r plates rather prominent. I coimt 5 plates an<\ one (posterior) 
talon in the anterior toc!th of tho lower jaw, four plutcs and one (|K>stcrion 
taloil in the anfa'rior teeth of the upper jaws ; the anterior side is much worn 
and pnrUy destroyed. The length of the lower teeth Is 66 millhn., that of tlic 
upper 50 m^m, tho breadth of both is 38 mm. Tho posterior teoth are not 
fully grown out of the sockets, and their poetorior end is not visible. 'l"he 
ntunber of the plutes visible is 5 in the lower jaw, with one (anterior) talon. In 
the upjier jaw tin le is one plate less. In l)oth jaws one plate, or jierhaps one 
plate and a t^iiun, must Iw added to the nurolwr of the visible plates. The 
length is 50 mm. 
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Tlw nnall numlMr of plata b neniiiiUUe in w large teeth (whMB entire 
heigbt, however* is comparatively small; it is visible in llio postorior ]nirt of 
the loft upper jaw, and liy this circumstttticc nlonc the \vv\h nr ' inovcd to lio 
milk-teeth). This fiict excludes even- i>osi«ibility of i\>gar.lii;L: thi.s s|>tciincii as 
belonging to the Bccond species to be mentioneil, viz. E. autii|uu3. Besides, the 
aolidity, und the little deviation from the oUong form exhibited Iqr the plates 
and the rUgee oorreeponding to them, togother with tiio form of the mandibloR, 
ae far as they are preserved} mnke it certain that wo are den! in g with EUphat 
meridional is Nesti. This species has l>ccn cstfthlustel l>y Nes(i in tlio Ann. 
Mns. d. Firenze, vol. 1, p. g, pi. 1, f 1 and 2, and the name is Kymciymuus with 
E. Malbattu aud with 2 names given also by Nesti, viz^ E. ininutus and E. 
minimus, ib. pi. 2, f. 1. The latter <^ theee two names is not to bo confonndoil 
with an B. ndnimns Oiebel, whidi is nothing hut a yonng R. primlgenius Bimli. 
The comparatively largo size of the jaws of the very yonng aninial, and, as I 
faid, the form of the lower jaws attest also this relatinnsliip. The mandih'o 
could be directly compared with a plaster cojty of one of the Kt;ui;lard f^pacimens 
of Elcphas ineridiooalis, and showed no diifereDcu in any proportion, lieing otily 
tts mndi smaller in all ^mensions as may be ftiUy explained by the young age 
of the individnal. The eoHSslled gutter is of the normal siae, the angle of the 
branches of the mandible equal to 115". The entire mandible is 390 mm long. 
300 mm wide at the postoiinr end. The first 215 mm open more slowly (tliu 
interval reaching only 70 mm, whilst the breadth of the boncs is 100); tli© 
aotcrior e.Ktrcmity is 70 mux broad (in the median lino). 

The locality in whieh tl^ specimen was found is in the neighbourhood of tlio 
Biva-lake^ provmce of OmL Further detaile about tiie way in whjph the bmies 
wore found and how they were deposited, I Imve not been able to ascertiiin. 

2) i\s this first specimen, though the corapletest of all I have seni in Jap in, 
does not belong to an adult animal, another one is of imimrtjmce, tliou-^h 
toiH>graphical]y btiil farther separated from our area. It has been found in tlie 
province of lyo, in the island of ShikoSm, and is a huge last molar tooth colored 
very dark brown, almost bladc» vrith all the lustre of tiie fresh tooth, but covered 
in a few places by scrpulae and small oyster-shells. It belongs to the right 
branch of the mandible and has a total length of 200 millimeters, a breadth of 
90 and reaches a height of 110. It contains 8 plates, the two last of which are 
SQiull, the {>cnu1timate worn very little and the last one not at all. The crowns 
are broad, highly elevated and oonically ascending; their length reaches 75 
nullimetefs. 

3) The third specimen of Elephas meridionulis Nesti is a lower J iw found 
in the year 18G8 near Yokosuka (Sagami), which thorefuRi l)eloiigs to the district 
in question. It was taken to Paris by Dr. Savatier, und is mentioned by 
Antonio Stoppani in bis ' Corso di Geologia,' vol. 2, p. G77 (Milano 1873). 
Together with the remadoa of the nest qiedes it proves tlie co&dstonoe of ihusc 
fteo species of Elephas not only in J^ian but also in the environs of Tokio» just 
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as in Italy and otlier parts of Eiimpv. 

Tlie (tofttiitioti of the IhhIs iti wliirh tliib rriiiiiiii <>f Kii'itluus inoriiruuiiiHs was 
fi>iin<l, as an ' alluvioiK» " (1. c in Sti>|i|>'itii's ( 'orsa I Hcums to iiniicate that wo liavo 
to di-ai with tliMsc (jiiatcniary ii( |M(sits whirh ai^' coiitomivniitttioiK with tl.c 
ailuviul as welt us the- iiiluvi.il cm, aii«l wltich have Itecii tiiHciiosed in iliM intni- 
dtwtory rha|»t«r. At all events the expnMsioa whkh St<^>i)ani um on thai 
nooadon, vis., 'teneno gladate,* or glacial bed, is not fonnded on any ttiioi 
ol»sen :vti and iiK-iins iiotliing hut wliat We call the diluvial age af tlim*- 
]t limy b<> i>liservL>4l that 8titp|iaoi osiumet far tno much in nfurriiig all these 
\tcdi to a glacial origin. , 

8BC0M0 SPECIGR. 

1) A tooth of 11 i»la(is mill 2 ta'onf, 45 to 50 iiiilliinetcrs hroail aiwl 100 
milliiii. loii.: w jtli a hfi'^ht of 125 mm in nmsinio, is a \rm nudar, though not the 
liusl oiif, lit I hi' ii|)|it'r jaw lit' a cuuiiwirttivcly hwiiv, though not |H.'r|iixtIy full- 
grown animal. The narrowuesti of the crown together with thy rather lai^ge 
number of plates, and the slight tUlatation of the plates in the medkn line of 
the tooth, which in spite of the oMong (nearly linear) shape of the phttas is 
distinctly to be seeUy makes it qnite cirta in that we hiuT t^* dml with Ele|>has 
a«fj*(/ una Falconer. The oiinparativt'lv It-s-i soliil an ! iiiui h f".>l<h'il enaniel-ooals 
of the plates give a further Uitieronce from E. nuiuluiiiuli-. Ni-sti, whiuh is 
dtiofly distingiiishiHl hy the smallOT nnmlier of {»latui«; E. |iriiui<rviiiiis lUmuMi* 
Inch, un the uther hand, hus no dilatatton of tlie plates in the central* pait of the 
tooth, thoug}^ in otiter respects its charecten aie quite simikr. 

This upecimen has h'H-n nvcntly fimod in the Provittw of Kishin, not far 
(Voiii the BOiilliiTii i xtirniity of thu niKin-islaiiil. ?<tiitli uf Us.ika. .\.tlinn;^li, 
like the first s|Kx;imen of E. iiicridionali.s it »ioe.H not piopjily lielmig to the 
district wu are describiug, yet the tlihtjtnue of tliu locality in which it wait found 
is not so great, that it noevi he cxcltidwl from imr list, jwhich is far frum being a 
long one. 

2) The SHOond sivA-inien which untloul>te«lly it im'sent* an npfwr last molar 
ofa sojiiiwh.it older individual. \< 14<) nun loMir ami ;'<) nun l»n>.id ■.vitli l*.^ of 
height in niaxinu), and lias 14 |<iat««. .\ [Mit ol (lie l«M>lh (anteriorly) lieing 
Inroken oS^ we cannot my what hax been the real nnniliur of platus. Most 
likdy, there were but very few more. The platus exhibit all the characters of 
EUpkat antiquum Falconer; tho oiuiuiuMayers are still more folded and 
citraiAratiVely weak. 

. '1 hia sjH>cinif'!i has Im^ii t'uund at Kiliaia .Mnni. a village iMHtiering the 
aUive-inentioned lake, tiie KaHuniign-Um, north of Tnkio(rrovintie llidachi), and 
i8 mid to liave been found under t he surface of tlie water. 

3) The third i^)ecitnen, a mandibk), fonnd in a deep cuttin g aeco rd ing to 
what is added, most likely a graTel-outttng— near Yokoenka (Provitwe of SagHmi) 
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ii still mm mited to vm&m tiM dstmniiwtion th« foregoioj; RpedmeDS. 
Its crown is narrow, 45 to 55 millim., whilst tlic tooth is 1G5 mm loDg and has 
14 plates of the same nearly oblong form with a marked, though not vary laige 
dilatation in the middle. 

4) If the last mentioned specimen belongs already to the Tokio-plain, the 
fimrlh one hae beoi finmd in tbe metropolis itself near Yeddonbashi, in the 
diggings made for the oonstructioii of the postpoffice situated in the neighhour- 
hood of this bridge. It is a ri^ ^W^f fin^ trae molar, not very large, 183 
millim. lonp, 55 broad fcrowns meivBiirirr^ np to 50, bnt mostly H'">t inure thrxn 
40mm), and has a triangular fiha{)e in the protile-viL'w, the highest i>art nMvchirig 
140 millim. The number of plates is 1 1, with 2 talons (the posterior of which is 
mote disliiMstiy viriUe than the anterior one); the enamel isoften and deeply plaited. 

Altogether, these 4 spseimens leave no doubt whatever afaonk their belongs 
ing to the tme Rlcphas antiqiiuf< Fitl'^nor, a spocies formerly confounded with 
the mammotl), but separateil from it for sxifficient reasonn. 

This was chieHy done by Falconer in an essay published after his death, 
1865, which is mostly referred to by A. Leith Adams in a paper published by the 
Paleootological Society of London, 1877. 

These Proboscideao remuns show, I dare say, to a certainty, that during 
the dituvial age there were Elephants in Japan which belong to palnarctic 
qoatomary forran. 

They seem to hare been rather alninilantly spn-ad at It-iist in tlic central 
part of the main-inland, but thuy do not show close rektiouhhip with the Silierian 
dephants, as they do not belong to truly boreal forms indicating a very cold 
climate. Blephas antiquns, though fbnnd in localities not far distant from the 
area of the mammoth (e. g. in Thuringiai .wA Hometinies even witliin it« area (in 
England), ha.s not hi-vn found in any truly glacial deposit. Still less this is the 
case witli Elfphas nicriiliomiHs. 

The elephants of the diluvial deposits of Ja[mn form, after all, a valuable 
link between the tertiary and recent faunae, and confirm what is said in the first 
chapter about die close resemblance of the western and eastern part of the 
palaaarctic region. 

Af! to the rrlatioiis to Atiifrican elt'pliants, the Kit plias americanus might 
be cniiiiMircd. wliich hIho lK-Ioiit;> to a w:\nnrr i-limatf. It h at all events very 
closely allied to Elt- phas uutiquut* ; but its enamel plates are averted to be le«« 
crowded. As the discnsdon about this object would lead us too far, I do not 
eoterit; the lew so,as we may quite safely refer all the Japaneeespecimens tofiahi}- 
aiutic diluvial species, an'l moreover to such as lK>1ong nearly to the same latitudes. 

It has been alrc^idy said that tlion' is no suthcicnt rejison for extending the 
era of the .lapmese Elephants beyoml the reach of the loircr dihivial deposits, 
to which the same species mostly, if not totally, are also coutined iu Europe. 
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CIIAi'TER IV. 

Tfl£ TEBTIABT DEPOSITS OF OJI. 

Id the iatroductoiy cbapter, I have already alluded to the remarkable fact, 
that tlierc if a ercat difforciiCL' iK'twccn the dlliivia] \ iHh nivl the t-trafn l)encttth 
them. As a tiilr, tiirs^; tlihivial Lcils iwv ul^o cii^i'li 'l : \vc can oft>.'ii wry easily 
find ti linu whicli sejuiratcs the upper diluvial loiiui lu'in thf lower dilus ii\l beds, 
and which is troly a line of vncoi^farmalnlitg. Thii is qnite natural, as tiie 
upper dilnvial fonnation— aoooiding to what is said^in the pveoeding chapter- 
has been deposited in a perfectly diflerent way. The lover dihivial strata, not 
intormixod with any products of j^liicial actinn, are eminently conformable. 
Thus another line of partition, unotlior true line of iincomjormability becomes 
highly importaut. It is formed at some distance from tlie surfaoo of the soil, 
althoo^ of oooiM^ that dbtenoeTariflt and ii often so gi«^ itiaia 
are not exposed. The appeomnoe of this line is very nicely exhibited in someof the 
localities which I am to mention, e. g., at Ojit Fig. 4attd at Kanagawa, Fig. 2 £ 3. 

At Oji, the very lowest part of the expo'stjre shows the line of i)0«iUon 
and the Ftmtu U'low it in a similar way. as they are seen in deep cuttings. 
At Kanagawa, the line of unconfonnability appears much higher, as it does also 
iu a great part of the bluffs near Yokohama. Those at Kanagawa, a portion of 
which I have designed, are very near the Kanagima .station, and hetweea the 
railway and the sea. They give perhaps the best idea of the true nature of that 
line^ which»^iMV takes an undulating eour«<, and so Inxromes very dear, althoo^ 
there i*i no visible diiTerrncc in the ant»1e of dipping lrt>tweon the two formations. 
In other instances \vc can very eu-sily rccoLruize such a ditTcrencc: for instance, in 
the bluff of the seacide south-west of Yokohama. The diflcrence is more than 
4 degrees, and amounts up to 6 degrees, the lower strata being inclined to the west 
whilst the upper strata continue to be horizontal. This difference would be indeed 
perfectly siiflicietit to prove that this unconformability is more than what is usually 
seen lietweon two sulnrdinate divisions of a fornmtior. even if the angles of dipping 
of the interior strata Avas not sometimes unnitcr. At Sukegawa and lietweon this 
place and the town of Mito. it is very often abc>ut 10", and never IkjIow 8\ whilst 
in some placea it rises to 14*. the direction of dipping being here nearly or 
exactly north. Thus we find the lower fonnation undulating throughout, and 
its upp£r limit isqaHe irregular in consrquonce of the erosive action of water 
during a subsequent period, after which another sedimentary formation was 
deposited. 

If we do not confine ourtel ves to the plain of Tokio, we (ind even higher angles 
of dipping within the formation immediately underlying the quarternary deposits. 
In the province <^ Chichibu, the sandstone, conglomemte and shale, mentioned 
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in tiie introdnetoiy obapter, have an angle of dipping mostlf of 30*, or mtlier 

from no U) 40 \ directed towanls W 30* E; in a few instanoes, near the bordcra 
of tlic Ijusin lillt'tl I'V IIkw strata, it amounts 1<> or ovou a little almvo. thu 
(lin-i ti'in clianrrui'^ io diu' N'nrtli. As it ]\m IjOl'U already .'^tatal and will be 
dt6cust)cU beluvv, tim tos^siis contaiueil in these beds aru to so gruat an extiiot tbo 
■■ma as tliofle of the atmta which in the Tokio-pkin appear directly belov the 
above-defined liofi of unconfomability, that there can be no doubt about all 
these layers belonging to one and the same formation. 

This, of course, could not Ik; affirmed without some ducper study of tbo foiuils, 
and I think, it is qiiit*^ Tiece«sary for the udvatir^mcnt of oiu- knowledge of this 
highly important formation to give the results of the observations thus far made 
upon it, without atttimpting for the prcwnt to inake them quite complete. 
Indted, it doM not teem adriwble, to extend at once tboee rBieanhee to other 
asiBiali than aoUiuea, or to tlie ibaul pkota oooaiionally Ibund' in theie 
uppermost terttary deposits of the environs of Tokio, as we may oall them quite 
satel y. Althouph we find almr>st always fraj^mentfi of stems of monoootyledous, 
dicotyluilous iin«l gymnofipermous plants, and althouy;h a lew nice small e|)eci- 
meos of corals, some sea-ua-bios, as e. g. Echinocytuuus and Scutella found at 
^ji, end aves oeoasionally, for initanoe in the province of Mino (Togari and 
linlnyodii) sone crabe or fish may be found between the nmaioa of molhiaca, 
yet Ibe tuutber of the latter m far cKccods that of other organisms, that we may 
now confine our attention julvantaireouslv to an analvsis^ of the moUusea. 

In i;ivin;; the lit<t nf the fixsil thell-,, I think it advisalile lirst to sep.irale them 
according to the loeaiitietj. I hoix) thus not only to leave no doubt whatever 
about the uniformity of all thoee localities and shell layers, but also to give a 
foil account of all the facts pecnliar to each of them. 

The locality first to be mentiunt il Is Oji. sec fig, 4, a village in the neigh- 
bourhood of Tokio. situated beyond that ]i.\rt nl' the town whieh is called Hongo, 
and nearly N.N.W. from the centre of tli" t jw.i. The distance" of Oji from 
I«ihonbi\shi is about 2 Hi., from the centre of liongo about 1 Hi (one Hi being 
nearly equal to 4 kilometres). 

Aniviog at Oji, we see first a cutting contuuing sandy conglomerates of tlie 
lower diluvial formation under a cover of the upper diluvial loaiu, next to tbo 
nxid descending from the height of the plat«iu down to the rivulet px'=sin<; 
through the vill v^^ After cros-^in;^ th<' river and ascending the plateau on the 
other side, we have the same lormation, viz., upper and lower diluvial 6trat4a. 
We see here, however, some clayish layers Ijetween tho conglomerates and sands. 
Rttiing on a little more to the west, we find the deep cuttmg in which a eom-mill 
Is titaiafted, and in this*cntting, very near its bottom, are those shell layers, which 
are richer in shells, individuals as well as species, than any of the other loavlities 
to l>e mentioned. It is oli\ iors rmm the very first glance at tlie place or at its 
tigure(PI. I, lig. 4) tliat we camiot possibly have to deal here with any oocumu- 
latioa of shells made by men; the thickness of the diluvial deposits, ban 
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more cUiyiih, being not less than 7.3 meters. Of this thiekness, 3 meters bdong 

to tli<' n[»per diluvial loiirn (which itsilt i-- r iM-red by 0.5 ti» 1.5 meten uf soil), 
nnd 4.3 inetors to the difffront [uiifH of tin- lower dihivial formation (2.3olay« 
0.3 conglomerutt'S and 1.7 r!iiy liLTiiiii iiK'Hsnml from ahnvc.l 

The sholl-layeiB are found imiutidiately below the liou of uncoufonnability 
whidi is snfficittntly ondulating to be recogniaed ; tbejr dowl j pass into impure 
dark clayish etiata, somewhat poorer in oigank» remains, and m the lowest part 
containing almost none at all. l^iose clays are visible in a thickness of 3 metere 
measured from the sh' ll-liiycr, \vliicl!. in the avera^je, is not thicker than 0 5 
meters, thont^h S4)rnrtiiiit'.s risin;; to nearly 1 ni. The difference it exhi1iit« from 
the — uuconforinabic— tiiluviiil deposits, is of course much sharper, and above 
all we do not find any well preserved shells above the line of paititioii. There 
are only a few casfai, apparently belonging to shells of die same species aa those 
of the layer, imbediled id them together with fragments of wood etc. The shell 
layer is not confined to the mill, but extends to the north and west. Here it is 
rej)eat(>dly interswted by cuttinjrs made for eanals, and sometimes also it appears 
in the bunks of the river itself. But it it» not uniformly rich, as we may see in 
many of those places, some of whfeh seem to have been in some instance* mis- 
taken for remains of shell-mounds. The true shell^monnds, alltided to by 
Professor Mor^' in bis memoir, are, however, quite different and situated both 
.sides of the road from Tokio to Oji, near this place, but next to a village named 
Nishiga-Hara-Mura. At a lar^'er distance from the mill, the numlier of phellg is 
rapidly decreasing, at least as far as the investigation of the layer could be car- 
ried on; and as all the species found In the other plaeea are induded wA^ dw 
number of those found next to the mill (in the steep slope seen behind the mill 
seen in the sketch, along the smalt lAual, and in the tunnel to the right), I may 
confine myself to the following list of species found in this locali^. 

THE SHELLS OF THE LAl'ER AT OJL 

Oagtf ropoila. 

N*'])tu7tefi arthritira Valencieiuv I'late II tig. 1 loomptes reiidiiR do 
1 acad. dep sciences nat. 1 S.^iS, vol. 46, page 761 . Bcrnardi, Journal de Conch, 
vol. 6, Page. 386, ])Iate 12, of 3. Sohrenck, Tritonium artbriticuro, Nord- 
jap. Moll, page 421. lischke, Japaniadie Iberesoonch. t. 1, page 37.) 

Not very frequent at Oji. Beoent at Hakodate; as to the generic denomi- 
nation, I think it )>eHt to adopt Love's genus. 

Trophon Gunneri Loven. 
(Index Moll. Scand. page 12. Ho. 84. Wood, Grsg MoUusca. Suppl. psge 

27, t. 3, fig. IS ) 

This species, recent trom the boreal seas, fossil from the glacial beds and 
according to S. V, Wood from the Norwkh Cngof England, has been very rarely 
found at OjL I have before me only I spedmen with 5 wlMnl% 2 of wUdi an 
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nooooth, and the last of which has 11 to 12 frondicttlated rib's. It is 7 mm. 
long and 3 mm. thick. 

aVa«»rt Japoiiicn Adams. 

(Genera Moll. vol. 1. p. 12U, Cuesia Ja|K)riica ; id. in Ann. and Mag. Nat. 
llistory 1870, vol. 5, |). 426. — Llschke, Jtt|)fin Meeree-couch. Ill, p. 37, 
pi. % {. 20-23. — NoQ Nana Japonica Beeve, Demouka Japonica Adams, 
in Itseve, loon. Nassa, pi. 29, f. 192). 

Without trying 'to criticize the statements made by Lischke, I confine 

myPijlf here to idc'ntifyin<x with his spedeft one which is very frequently found at 
Oji. thoujzli alni'<st cxdus-ivcly in vory srniill R{X!oiinenS. Tlic tnrn'tt'd HhajHi and 
tlie nice tmiisvcrsc striie with Isnmil. .*>< in«!\v}iat convex intcistitidnal lines, go 
almost uniformly over the costa- and give to the surface a much less granular 
character than in the (equally elongateil) N. gntnnlata J. Sow. The somewhat 
convex and rounded form of the whorls make* this identification perfectly 
certain. 

Nafsa Infffnis I'hilippi. 

(Zeitscher fiir Malacozool, 1S4S, jis P.iiccinum. — Dunker, Moll. 

.Ja]>on. p. 7 Ijischke, .hijiati. MtiTc* ( unch. II. |>age ;V2. pi. 4, f. 1-3). 

The same is to be said about anotiier species of Nassa. which occurred but 
mrely atOjif broader, thicker, with less convex whorls, and with coarser and 
more oblique ribs. 

CoiumMla ^ri ijifi. Tjiiini'. 
tSyst. Nat. ed. Xll, I*. 12"2w, as Mnnw scrijitus.— Blainvillc. Fmine fran- 
(,Hi8e, p. 20S, pi. 8, f. 20-12. UR ( 'oinnilK-llii couita.— I'hiliiijii. F^mun. 
Moll. Sicil. vol. I, p. 22.'> and 227. as Ihiccinum Linnaii.— Kiener, Cm^u. 
viz. p. 48, pi. 16, f. .'>6, as Bnocinum corniciilatum.— Sowerby, Thes. Condi 
p. 127, pi. 38, f. 101,«s Cnlnmbella oomiculata.— Dcshayes in ed. Lamarck, 
vol. X, r. 175, same name.— Philippi. i:n. Moll. Sic. vol. TI. ].. 190 and 
193. as BiKvinnm ecriptiim Chfinnit/,, ConHi. calt. sfdMid p. 41. pi. 
8, f. 19-22, sjiuie name.— WeinkaufV, <'otuli. d. Milteliii. vol. II, p 3(1. 
d'Orbigny, rro<lr. vol. Ill, p. Hi), jus t'ohnnU'lla psendo-5criptrt.-Hoenn.*«. 
Holhwken des Wiener Beckens, v. 1. p. 116, pi. 11, f. 12.14.— Bcyrich, 
Zeitschr. d. geol. Gcs. Tert. Molt. p. 107. pi. 6, f. 8.). 

This shell known from Nagtieaki and mentionnl by Dunker, Lischke (Jap. 
MeeresHxmdi. I, p. 57 and 58) ami otlim agrees with fo.<!siI and recent specimens 

of the species, wliicli is eminently meilitrrMiican. The .xpeviinens of Oji are 
tolerably niim<^ronR, nearly a.s large il.'> in. in. long, fi of which U-Inng to the 
aperture, G u\. m. broad i and of ihe same pru|K>rtion9 as the £uro|)e4in. 

Olivella comobrina Lischke. 
(Japan. Meeiee-conch II, p. 62, pi. 5, f. 10 and 11.). 

A few specimens enUrely corresponding with Lischke's figure— only the color- 
ing being d^cient in the foflsil shell— have been met with at OjL 
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Ringieida arctata Gould. 
lOtia Coach, p. 122.-Li8cbke, Jap. Meeresconch, v. 2, p. 78, pi. 5, fig. 16. 
17.). 

Small specimens of this kirul were the most frt^qticnt pistcmpoda at Oji, 
beiDg nearly eqimllc<\ in iiunil)t'r only liy tlic Nnssa Japonic^ ami Oilostomia, and 
surpassed ouly by some uf the conchifera (^TuUina nasuta, ^ok-n grandis, Doeiuia 
exolefa. Lncina boraalis, Diplodonta trigpnala). 

IKae, proportion, ealtosity and nanownas of the apertme, together with the 
2 folds and 1 tooth above tlicm, and with the pointe<l ajiex, aa' the properties 
which suffice tojicther with the proportions i len'^lh to hn-adth 4 : ?>) and with 
the numher of the whorls I , ) to leavr nn donlit alNiut the iilentily of the 8p(!cie8 
found living at Ilong Kong and Nagasaki. The tmnsveri»e strin?, not very 
conspicuous even in the recent shells, are bat aeldom mil piesmrved in the fossil. 
It eeens doubtful, whether the pliooene fosril shells, which 8. Wood deseribed 
1848 from the britieh cra^ under the names of Ringicula buocinea'and yen t ricosa 
(Crag Moll. I, p. 22, pi. IV. f. 182) Ulong tu the same s|>ecics or not. They 
are much larger, the lcn«rtli of the largest specimens of England being at least 
70^ greater than that of the largest Japanese. The proportions, however, the 
details of sculpture and form, the teeth and folds, and the thick outer lip together 
with the narrow aperture do not diCfer. In this respect, it may be mnitioiied 
that the folds are placed oompamliTely lower in the averoge in the adult and 
more developed specimens, in w hlch moreover the outer margin is more thidrened. 
Thus, though Wo(xl says he did not see any intermediate forms, we may 
ai«umc tliat R. vcntricosa is only the full grown stage of U. buccinea, ar«*l must 
be erased as a species. TIte analogous differences we lin<l in the younger and 
oMer shellt of Oji, only— both of them-^ smaller dimensions. Aa for the 
aoulptme^ it is quite natoral to see it better preserved in the nxne robust spedmens, 
in Enf^and as well as at Oji, than in the less develofied sp-cimens. Thus, it does 
not apj>ear either in the fitrnre or in the (li:v::;nosi-- and deseription of R. buccinea 
Woovl. To !V certainty. \\r may pay that (lie species of the ( 'mir. whicli l)y some 
authors have been already united, are at least very nearly akin to our lijHxries. 
This, as Gould says, is also closely allied to 2 leoent Pacilic sftecies (R. caron and 
proinnquans), which I have had no occasion to escamine. 

Ficula r^tii idafd Lamarck. 
(Hist. ^Jttt. des Anim. vert. 2nd ed. Vol. IX. p. 510.— Phil. Ed. 
Moll. Sic. Vol. II, p. 186.-8. Wood. Crag Moll. I, p. 42, pi. 2, f. 12.— 
Lischke, Jap. Voeres-Conch. v. I, p. 40.— Beer^ Iooa.> Fieala I, l.X 

One small siiccimcn found at Oji. 
NaUat LeanareJeiana Ree?e. 
(Conch. loon. Natiea, pi. 2, f. 6.— lisBhlra Japan. MMra^Cenoli 1, 
p. 80.— Hone, Shell-Monnd of Omori, pi. 18, f . 8). 
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Yery frequently found at Oji, sometimes in rather large spednMOi^ of 60 
mm. in diameter an'l W mtn. in hei<jl>t and even larger. Smaller specimens 
are rather common ; tluy are not so typic.il in outlines, less Lroiwleued ami flat- 
tened, hat readily recognized as belonging to the sivme species when compared 
nidi the adult fonn. The adult specimens have noi haeo found in anflkienfr 
number for comparison with the Omori-Mound-epeoimenB. They aiOi in the 
average^ between the two figures given by Morset but nearer to the older form. 

Scalar ia cJathratuJa Montague (Turbo). 

(Test. Brit. Vol. II p. 297, ami siippl. p. 124.— Sowerby, Thes. Ct)Dcb, 
vol. T, pi. 33, f. 47.-S. Wood, Crag Moll. I, p. 94, pi. 8, f. 19.— Forbes 
and Uanley, Urit. Moll. III. p. 209, pi. 70, f. 384.— Jeflrcys, Brit. Couch 
IV, p. 97.). 

The shell, which (as e. g. Weinkanff italea in the Gonchylien dea IGttel- 
meeres v. 2, p. 238) has not always been correctly determmed, seems not to 

differ from 8. Trevclyana (Leach) Sow., Thes. I, p. 100» pi. 35, f. 129. Compaie 
S. WooiVs Crag Moll. 1. c. f. 20 and Siipploment, p. r)8, pi. IV. f. 6. The 
differences arc not given uniformly by the British author!:, P. Trevclyana being 
not constantly moi-e u1oiigate<l, nor 8. clathratula having the ribs less angiilated 
at the upper end. The ai)erturc is also obliquely elliptic ia both. The small 
speoimenB found at Oji do not differ at all from Ihe Crag specunens. AsforAe 
meditermnean and fossil Viennese specimens, I leave the question unaetded. 

Sealaria eaneell«ta Brooohi. 
(Co(iu. Siilmix'i.n. p. 377, pi. 7. f. 8.— S Wood, Cng-Moll. I, p. 95, pL 8, 

f. '22, and Snppl. p. .'50, pi. 4, f. 2 ). 
Although I can not conijiarc tlie very scarce Oji-ppecimcns with Brochi's 
figure, or subapenninc originals, there can be no doubt about their belonging to 
the same species with the Omg-speramens. The maigin of the lower volution, 
Ihe alight oonvodty of the whorls, whidb is qiUte obvioiis in spite oTthe lafher 
deep suttire, the lars^e number of ribs and tmnsversc ptrin? producing the 
reticulated surface, all aij^ree. The size I"? very little above that whioh Wood 
indicates (i-eaching 12 m m. in length and nearly 4 ia breadth). 

Monoptygma pnncficulata Gould. 
(Otia conchologica, p. 149.— Syn. ? Monoptygiua eximia Lischke, Malako- 
Bool. BI. vol. 19, p. 103, June 1873, and Japan. llaeies*Conch. v. 3, 
p. 59, pi. 3, f. 4-6.). 
A few email fragmentary spedmens of this f^ubulated aliell (hogUi to 
breadth as 3 : 1), with flat, transversely grooved whorls, deep sntnre and small 
aperture, have been foiind at Oji. Though a little iinjx'rfe<:t. they show complete 
identity with Gould's diagnosis and description. Whether the above named 
species of Idsehko's is iden t ical, I leave mubinded. 

lionoptygma striato Gny. 
(^owerliy Thes. Vol. n, p. 816, pt. 17S. f. 18.). 
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This species is thicker, less sleocier (length to breadth nearly as 5 : 2)ftiid 
has an obtuse apex, a little less crowded transrene lines, a wider aperture, and 
a more coDspicuous twisUng of tlM> ci lnini Uu. It must be, therefore, separatetl 
fr(»m tlic fiire<join<^ fippcies, thoiigli it flit' same smooth embrvonal whorls and 
is alsi> vcrv similar in iipixan-ncv. It lias been still more rarely met with at Oji. 

Oildii'oiiila pldii'ttit (toiilii. 
(Otiu conc-hol. p. 148). 

The comparatively large, eloiigate«l and pyramiilal species ( I measure it up 
to 7.5 mm. in length, and 2 mm. in diameter, 40^ of the axis equalling the 
aperture with a little more than 8 whorls) is found in abundance at Oji, though 
mostly of consicb'nibly smaller sizt-. Just as the charBCters jjiven by Gould 
require, it is snumtli, the whnils an- tl it. th.' iij« itnro is oval, the lip sinnated, 
the coliimellar told strong, luid the Luiis jKjrfiiniteil. 

< hloftovild suliplanitta Gould. 
lOtia (',>ikIi. p. 14S|. 

The sjKiies, lik<- the torep)iiiy oiiv I'l'iind iivini; at Hon^^k^nf;, was iilso, 
though not so frequently, fuund at Oji. It is much smaller and ncit (M^rforated, 
the whorls more convex, leas numerous and more quickly ta|)eriug to the apex. 
The size of the fossil spechaiens of Japan is exactly that which Gould notes, Tis.« 
2.7 mm. in length or somewhat ahove, I mm. in diameter. 

Eulima subtdata Donovan. 

(Brit, shells, vol. 5. pi. 172. — Forbes and Hanley, brit. "^^)ll. v. 3. p. 235, 
pi. 02. fif^. 78S.~Jt'rtVeyH, brit. Conrb. v. 3, p. 2i)S. — Thilippi, Moll. 
Sicil. Vol. II, p. 134. S. W.Kid, Crag :\b,il. I, p. 97 pi. 19, f. 3 and 
Suppl. p. 66. — Koch and Wiegmann, Aloll.-Faima. d. Sternherger Gkstiaes 
in Mecklenburg p. 95. pi. 3, f. 4.). 

The long, subulated, almost cylindrical form of the shell, together with the 
flatness of the whorls, which have in fiust but a very narrow belt in their lower 

part ta{ieriug towards the eatuie, distinguish tliis s|x cie<i, which is very rarely 
(and scan-ely ever in entire R]Mvim»'ns» r<niiiil at Oji. tniin all the other species 
descrilxnl from the Pacific *;oast.s, and other localities. The shell is said by 
I'hilippi, Murian, Speyer and other authors t^) occur in the German upper oligo- 
oene (lowest miocene) stmta. 

Chemmitia elegatUi$tiima Montague. 
(Test. brit. Vol. II, p. 293, pi. 10, f. 2, and Suppl. p. 124>-Fhilipiii. 
Uoll. Sicil. Vol. II, p. 136.— Forhes and Hanley Brit Moll. v. 3, p. 283, 

pi. 93, f. 1. 2.— Syn. Odostomia lactea Jeffrt\vs, Brit. Conch. IV, p. 164; 
Turbonilla elegant issiina. Mont, in WeiiikautVs Conch, d. Mittelm. Vol. II, 
p. 207;? ( h. .letlreysii \Vo<h1, Ci-ag Moll. add. pi. f. 14, Suppl. p. 
184;—? Koch and Wiegumnu, Moll. Fauna d. Steraberger Gest p. 
103, pi. 3, f 9.1. 
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Tho shell, as lurge and nicely Bcrnptared as fmn aoy othtr t^Iity, has the 

lougitudinal, more or leas stmight and strong ribs, modemtely convex whin Is and 
elongated form belonging to the B|ieci(>fl. The specimens from Oji vary gre«vtly 
in all thofle points which led Koch and Wiegmann, and as they record, JeiTreys, 
to separate the Tnrbonilla Jeffivysii from our species ; hot I think it AoubtftiU 
whether this •eparaftion is oonect or not. Still more douhtfid is ttie identifioalion 
of a crag-Bhell with this Turbonilla Jeflfreysii which the author htmselff 8. 
Wood, declares to l)e uncertain 1 may add Itenides, that there are si)e<nmeDfl 
with quiti! as many varicefl m K(»ch antl Wiegmann's TurlKiniila variciiioso, 1. c., 
p. 106, pi. 3, f. ti, exhibits, and on the whole, I can not but agree with Forbes 
and Hanley who think aeveiul species, e. g. Ch. gracilis and pniilla of Pbilipiii, 
to be sepaiafted from Ch. elegaatissima without enffldent reason. I kave it openf 
whether this is also the case with Ch. elegontior S. Wtxnl (Ciag Holl. I. p. 81, 
pi. 10, f. 5. suppl. p. 61.), originally called Ch. elegantissima. 
Cerithiop»i$ rugota Gould. 
(Otia Conchol. p. 143). 

The highly typical, particular and nice Sculpture, together with size and 
dimensioos (15 mm. m length and 4 in diameter) prove the identity of one of 
tlie 0(yi shells (one epecimen) with the living Chinese spedes of Gould. 
Pleurotoma t^rina Lamarck. 
(Hist nat. deA anim. s. vert.— 1856 Gould, U. S. Exploring Exp. of 
WUke., p. 249, pi. 18, f. 311 ). 
A few specimens were found at Oji, Vtelonj^ng to the tiirrete<l, sharp-keeled 
form with long curved Siplio and a minor carina just above tiie suture. 
DrUlia rtciproca Gould. 
(Otta. Conohol. p. 135). 

Long* fusifonn, with 10 oonvez whorls^ on which there are 4or 5 tranmiae 

carins, the middle one of which is a little stronger and somewhat granular. 
The intervals are obliquely striated. th« obliqueness being in different direction 
according to the position aln^ve or U'low the sinus Siims and broad, lip 

produced, canal .short, broad and twiMted ; a{)erture only about \ of the total 
length. The largest specimens attain nearly the length noted by Gould, 12 
mm., with the same proporUon in diameter, vis. ^ of the axis. This shell whidi 
dose not agree with any other hut the spedee of Gould to which I unite it^ was 
frequently met with at Qji. The recent specimens were found at Oshima. 
Mongdia ttriolala (ScacchiY Phil. 

Moll. Sicil. Vol 11, p. 168, pi. 26, f. 7.-Forbos and Hanley, brit. Moll. 

Vol. Ill, p. 483, pi 114 A, f. 1 and 2.-Jeffrey8. brit. conch, v. 4, p. 

376. 8. Wood, Crag Moll. Suppl. p. 179 and Addendum-pl., f. 2. 

Not as frequently found at Oji, as the foregoing shell ; apex somewhat 
ohtuse, caoal lengthened, aperture narrow, whorle with » prominent angle near 
fhe apioal-nde. Lragitndinal ribs, ahout 9 ot 10, also shouldered and often a 



little oblique, are cross/^d by transverse striav The cliaracters do not differ in 
any i>iiilittiliir from tlie I'litr-li sjMi'ciniens, fussil or recent. Anionj; all the 
6|ieciu8 mentioned bjr tjlouid. only M. tiemiast>a, Ot. coQcli. |>. 137, might 
idontiGtl ; faot ila whorb have their derated tart pearl j in tlie middle. 
TtrAra bifartita Gookl. 
(OtMt Onnohologiae p. 126.). 

This special wttvraielj found at Oji, the epecimette liaTiog np to 18 mm. 

in length, and nearly 5 mm. in diaiiieter. The numl)er of longitudinal ribe b 
•13lo 16 T in their intervals, we see very finely punctated transverse lines men- 
tioned by Gould, one of which is ptronper, and jdaced at f of each whorl from 
the lower, ^ from the upper or po«terior suture, ^he specimens phow v«y 
week tnoee of the differences of oolor eem in tbe reeent rfielb from Japan. 
Triehoiropit ( IphinoS) coronate Gould. 
(Otia Conchol. p. 121.). 

The very curious and elegant spedes, as Gould an^ hee been mini/ found 

at Oji. The specimens are much smaller tlian those which Qould mesitions 

from the Arctic S as (Straits of Semiavine). For the latter are said to have 
little more than G \s hurls and 25 mm. in length by IS mm. in diameter, whilst 
the fossil in Oji specimens with 5 whorls, have only 10 mm. in length and C in 
.diameter. The diuiension.", however, and the very typical form and sculpture 
(one strong heel on an angulated niaiigin, aho\'o or hehind which the shell is 
quite even and horizontal, whilst it is also smooth, but rotiindated, below or 
anteriorly, the wide and deep umbilicus with its sharp margin, the simple lip and 
ovately tnati'^iilatod orificp\ ro ]>prfLH't!y n'^roe that ii sjx'cific wpMrntion 80(»ni«i 
quite unteiialile. ^^loreovor, the iiuuiUt *>t" the whorls in tiie larger sjKviinetis 
may be diminished by resorption, us Gould's statement : anfr, 6 — etc. ; seems like- 
wlBetofndioaU. At <he utnMet, the Jaynsse fossil fonn could be iliil^guished 
as a dMicffA milsCy. 

TroAuB argyrotlomu* Gmdin. 
(8]r«t Kat. Lron. ed. 13, p. 3583.— Chemnitz, €(»ich. cab. vol. S, ^. 165, 

f. 15C2 & foil., and ed. nov. Troehttg pi. 6, f. ISt. Lischlu^ Jtp. 
Conch, vol, p. 96, pi. 7, f. 3-5). 

BnnM fragmentary specimeus of tiie obtuse couiuil ti]xM.-ies (willi elossd 

bilicus) suffiue to give evidence of tlie e-^jsteuce of this species (|>eculiar to the 
Eoint- Asiatic (^horcs and continental isles from Korea to the I'iiillipilics) within 
the compass uf the formation of Oji. 

ToiHatia ueilis Dunker. 
(UolL ^aim. p. 25; pi. 2, f. Id^Uschke, Jap. Meeras-Condi. vol. p. 

Yvf scUom «t Pii, the shell is nsarly cylindrioU. roooded at tfaa en^i the 
t/gim fliifeiitly i ltf s i te d with maMttiUatsd»-jimrtnl^-ap«(. The apiitHm Ss 
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Borrow in the upper part» somewhat brodder below, with a feeble fold cm the 
columella— These characters coincide with those which S. Worn! pives for liiii 
Bulla Lujonkain'ana Biistcrot (Crag Moll. I, p. 178, pi. 21, f 5), rectiiis Bulla 
inammillata Philippi, Enum. Moll. Sic. v. 1, p. 222, pi. 7, f. 20, and Weiokauff, 
Oooofa. d. Mittelm. vol. 2, p. 201, Foi%m and Hiniflj, pL 114 G» f. 4 and 5^ lo 
that I regret veiy mueh not to hato any spedmeiui, Sving or foial, at band. 
The 8iz»— f of an inch in the Crag spec iinons ni>d 4 millim in those of Oji, with 
2 in diameter— agrees also. The only dilVereiioe i.s the sjirplus of diameter which 
is to he seen in tlio tip|H'r part of P., iniunmillatii (or I^iionkaia'aTiai, and of which 
tlie specimens of Uji do not sliow any trace. From \Vuo<l "s rentark^, however, 
it appears that this character is not quite constant and Forbes and Uanley's 
f^am repnsents another deviation from the cylindrical form, namely a reduction 
of the diameter in the middle of the shell. If all these chaiaeten were really 
variahle, there would be no reason whatever to wparate these 2 speoios. 

BuUa ( Cyiichna ) eyUndraua' Fennaat. 

rBrit. Zool. vol IV. pi. 70, f 85. 8. Wood, Cras Moll. I, p 17.'), pi. 22, 
f. l .-Forl)os and llanlov brit. Moll. pi. 114 B, f 6.-^eftrey8, brit. 

Conch. V. 4. p 4ir>. WtinkanlT, Conch d. mittelmwres. v. 2, p. 194). 

The cylindrical form and the {wrfectly hidden sj)ire together with the 
dimensions and proportions (10 mm. of axis, 3.5 of diameter) show that the few 
Imtbe found at Oji belong to B. cylindracea. As to Bulla parsllela Gonid, 0^ 
Ooneh. p. 98, moll, of WilWs expl. Esped. pi. 15, f. 267, it is esduded.tiy its 
tmmvene striie on both ends of the shell whidi are totally wanting in the Oji 
spedmens. 

sor-KSOcoNCH.i:. 

Denfnlium octngonitm Tjanmrck. 

(Hist. nat. d. aniin. s. vest. 2d. c;!. vol. V. '^, p. 701,— *^i)\vcrliy, Tlies. 
Conch, vol. V. p. 102, pi. 22.3, f. 9.— Liachke, Jap. M«ercs-Concli vul. 
2, p. 103, vol 3, p. 75. pi. 5, f 13 ). 

The octagonal outline of the cross-section diviiles tlii.s ppecies sharply from 
the following one, even from its ribbod varieties. I omit todtsciin the qoestion 
whether D. hexagonnm Gonld, Otin conch, p. 1 19. 6ow. 1. e f. 10, Lisdike Vol. 
3, p. 174, pi. 5, f. 4-7, is really a good s])e( ieR, thoi^h I think this is not the 
case. The few specimens found at Oji all lielong to the typical octagonal form. 

Dontalium etUaU Ltnn^. 

(Syst. Nat. p. 12r,3.-Phi!ippi, En. Moll. Sic. A^ol. II. p 2O0.- Wood, 
Crag Moll. I, p. 189, \A. 20, f. 2, and Snppl. p 92. pi. f. 20. add. pi. f. 
12.— Forbes and Hanley, brit. IMoll. Vol. 2. p. 4.%1 . pi HI, f. 12.— Syn. 
D. Tarentinum Lamarck, auim. s. vert. vol. V. p. 345, Weinkauff, Conch, 
d. Mittelm. V. 2, p. 416; Jeffireji^ brit. Conch. T. 3, p. 195.). 
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The specimens of Oji. small, smooth, thin and modemtdy corred, Ofto not 
be vnitod with the apeoiM found Utring near the Japmeie ooesk, e. g. D. octogoonm. 

CONCHIFEBA. 

Aim graniU Danker. 
(Noviteles oonchol. II, p. 71, pi. 24, f. 5— Liadike, Japan. Ifeerei^ncli 
vol. I, p. 141.). 

Straight, with pamllel inargins, obliquely tnincnted in front and rounde*! 
Ix'liirnl. mo<lerat<'ly Hlt itilcr (Iciiu'tli to lit-iirbt 1:4 or 1;5> Rolens found in prmt 
numlwr at Oji are not liiffercnt trorii tlie «hfll which by the above mentioned 
Authors hem been described from the Thilippino isltindx and Nagasaki, bat whkh 
alio u found at Tenoehima. The hinge% having but one tooUi in each Telve, 
quite cloee to the anterior margin in the right and a little behind b the left valve, 
sufflkiee to distinguish this true soleo from 8pL>cie8 similar in appearance (S. gla- 
diolun (»ray, alpo S. piliqim, \vbi< b is iKf^iMtiH a little mof sl< riib>ri. whilst the pacific 
species belonging to the same group are all excluded by their different oiitliaes 
(e. g. Soleu sicarius Gould, Otia oonoh. p. 74, by its greater height aod curved 
intowr margin; 8. gineilii. Gkmld, or 8deo Gouldii Coniad b Amer. Joum. of 
ooDch. Td. UI, 1067, App. pi 28 and LiwAkei Jap. HceretHxmdk. v. 2, p. 123» 
and also 8. atriotue Oould and S. comeua LauK^. bgr their much imaller 
height) 

It is U) be adilc*!. however, that S siearins, accordiuj; U\ the figure givi-n 
in the Atlas of Moll. &c. of Wilke h Exped. pi. 33, f. 501, may be less ditferout 
than the diagnoein eeems to indicate. 

AwetiMva arcftca Lbne (Mya). 
(Byet. Nat. ed. 12, p. 1113, Gmelin, Linn. tepiL nat. ed. 18, p. 3226.— 

Phil Enuu) Moll Sic vol 2 p 19 - KorK->» and Hanley. brit. Moll. I. p. 
141, p] f). f. 4-r, and pi. F. 0 — .TetTrvys, brit. <onrh v 3. p. 81, as 
S. rufidsa var. arctiai S. \V(kj<1, Cmg moll. TI p "287. pi "21'. f 4. — Weitj- 
kautf, ('onch. des Mittclm, vol. I, p 20 — Lipchke, Jap»in. Meea>s-Conch, 
V. 1, p. 134, V. 2, p. 122 A 165. v. 3, p. 100.). 

The variable, «Porld-tride spedes. which is alao very often found in Twrtiary 
depoeitB^ ooeon abandantly at OjL It is meetly email, but m a foir mitanoea 
naohes 18 mm. m length and 11 b height 

PwMpaita generota Gould. 
(Otia ooncli p. 165 and Atlas of Moll. & shells of Wilke's £xpl. Exp. 

pi. 34, f. no? ) 

Exactly wrre^iHMidiiig to the description and figure of (ionld, the Kpecimens 
of Oji are determined accordingly. They are not very numerous and not much 
above 100 mm. in leugtli, and 65 b heiglit, umbooes bebg at 45 mm. dntanee 
from the anterior oMugb- It is not the place here to diicun whether aod how 
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far Goald's species doMrve* to be kept; from Panopiea Faujasii M. de la Oroye 

(Ann. du Mus. v<il 1», ].. 13!. 1_>, l^i )7; I'^iskTot. F(>^^fi. «lo l^>nlesui\-, ]>. 95; 
Phil., Kit. Moll. Sic. vt.!. I. p. 7. 2. s (iuiiUuss, I'dr. <i( rm. vi>I. 2, p. 
274, i»i. 151), (. 1; ikiw, Min. Coiuli. |>]. (ill, f. :i it 4; Wiiiik.iiiir, CoirIi. .1. 
Mittcliii. vol. 1. p. 23 an V. ylycimoris Born; Wixnl, Cnij^ Wutl. II, \>. tWU, iil. 
27, f. 1), TiQiiiacckK Panopooa Aldrovaudi, I do not find any oonstiuit diflRtnence. 
For Btmtglitncfti of tlio niifier iflbrgiii and nearly oqual broadness of the 
pt>stt'ri(ir and anterior \mt of ilic nr.- ;il«o found aniDiii; tliu E|Hx:uncn:i of 
I', {'".iiiptsii, and i-vfii tin- diiLttiou of llu' I'm s fif <;n>wt.li (uml of Uif irrei^iilitr, 
M)ii>tv\liiil emus*- loltls oi foijceiitriaii rilxi wliicli in iN'tli .-iiiccic,-* arc iK^rallcl to these 
lilies of gn>\vth) are ^oiiiutiiiK's nearly parallul to tho up^icr purt of tliOJihell in 
lioth ttio V. gcueroai and Funjasii, and the deviations from that diroction (in 1*. 
Fanjium, as o. g. tioldfuss' very good figuro exhibits, naoro convorgont to the pos- 
terior siilc of llif n|'|« r 111 \rgin; in V. genorocHi, lu^ (.iouM's fi^'uit; shows, iHvrrgcnt 
iVom it I sirin iit ith< r to U-i-omc v<tv 'j;ivaf, iinr to lit- always "T th>' .sunc uuluru. 
Tlic hiii;;e ami thu pulliiil siiilis <lo not exhibit any iitciiliar cliaractiiis. 

The hIiuII m found rruetit in tliu northern p^irt of the iWiric, and if the 
i<l«iitiHcation with P. Fanjusii is tenable, in tho lloditcrmtican and near the 
Atloatiu constK uf Siiain and Portugal. The boreal form of tlio Atlantic Sea is 
widi'ly ilitTi-i'Mit, and evcii >st'il li, inii'.,' to anotln.'r k' niis. The Yesso shell 
ilc.«»TilK.il hy ''tiiild a.« IV !V,i-i!i>; ami iib iitifn-d witli !'. .I iifWiiiM Adams liy 
Listhke l.Iapan. .Mines <.'<>urh. 111. ]i. TJ4) is diil't ivul in ^izi; ("2 by l.r» inilies 
iustead of G by 4), has a (issuru of the nj»|h'r uiar^in near the base of the toolh 
and a very thin sholl. 

Ltjoiitiin { I'tiiiflo, i ml ) jUilxUaUt Gouid. 
• (Oliii Comh. p. l<;-?.l 

Two very sni.iil .sjKxiim'ns are found at Oji, not lai;.^<ir ihan I ami iniliini., 
but in all charaeterM (ratio of louglh tu height about 17 : 10, tliidvUL-ss very 
Hlighl^ nMUuled nnt'erior inrt and nuich tninuitud^ (dtlit^ncly and feebly fuhlod 
hind |«irf, iMsiks at \ of length from tiu» autorior margin, straight upp*^ iBATgin, 

very fK-l.Ie liingoand n.u;«»otiR iiittnioi) rfc My resemhlin:; tlii-f Aivtio Species 
of ill!' I'acilio OiTRii. I fee! (d)'iu:i <l to im iitio'i tli< in in vpjtf of tlK-ir scarcity 
and oi ihe uiiniilrncss of tin; siH-cinK iit^ ol a I- ) !!! attainiii'; inmii iargt-r dimen- 
sions, ait they soum in lie not unini|xtrlant to tiie chanictcr of the fauna. 

Myadora jlHctitom CJould. 
(Otia conclio]. p. ItJ 1 . ). 

To tloald's diaLTiiosis (small, (liin. nuiL't'iitiicaliy sttiatfd or ratlin I'oMcd, 
nearly »'<iiiilattTaI slii'll, jiosterioily a littli- .snialK r, triaip^iilar wilh .soiii' what 
tnuiesited end, right valve convex, length to height as .S to 7) the few spociuii ris 
fonnd at Oji give some a<1ditinnal iMiints. The largest H|K-cinicn of a right valve 
has 15 millim. in length and 13 niillim. in height, nearly the donble size of 
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Goiild's specimen whicli was tlrwlped at Kajiofiliima. Amonfj tlio opecimeus there 
is OT\o left, valve, wliicli Gciilil has not, quite flat and u little Ptnaller, Imt 
corre6iK>Qding in »\w\ic to tliu right vnlve. The conoentricnl undulations are 
spread over nonrlf the ratii? sarfiiee in most of the Oji 8]iadtiieDs; but one of 
them exliiUte them only m the middle port of the aur&oe. We may therefore 
aesnme the differenre ( f s ulpture mentioned by Gk>nld(nndu1is conoentricis oirc. 
20 ad raargintm li:itul prutructiH nrr.ata) to be an imlivitliiJil deficiency whiuh 
does not exciuile our f{>uciiuen8 I'roin tlte above ineutioned F[ieeies. 

iMtraria NuUaUt Connd. VI IV, f. 16. 
(Jonnwl of AcmI. Nat. Sc. Phihd. ttA. 7, 1837, p. 235 pi. 18, f. 1.- 

Lischlce, Japan. Mc^jros-Conch. v. ], p. 136. — Non Mactra Nutfcilii Reeve, 
Conch. Ic. iSIiictni. jil. 21, f. li.*). — Syn. L. Maxima Middendorf, Ik'itnvfjo 
zu einer Maliicozool. Uossica, veil. 3, \\. CG, pi. 19, f. 1-4, 1849; and 
Beeve, Ck)nch. Icon. Lutrarin, pi. 5, f. 18, and Mactra, pi. 1, f. 4; airo 
Adanu, Goncm etc. vol. Si, p. 381, 101, f. 1^ Chenn, tlanimt, vol. II, 
p. 59, f. 243. Syn. alio L. capax Qonld, Wilkes Expl. Exp. lioll. pi. 34> f. 
508 and Otia Conch, 76 and 245.). 

In denominating thin imixirtant 6|iecic8 found in tolerably gn>at number and 
large specimens at Ojitreachtng 130 millini. in length. 90 in height and 62 in 
thiokncssX I follow Liwhkel. c. The name L. maxima, accmditiv; to his state- 
ments, 1. c. p. 138, is duly to be applied to another shell, L. maxima Joni»s— also 
a Jajianese and Chinese ^hell of nearly tlic same len^j^th, b\it niiiLh smaller 
lieight and thickuefc«— and therefore GouM's denomination ought to be accepted 
if not the same shell had been already described and Hguml by Ounrail.— The 
hinge— hmge-tooth liroad, vith appendix and plicated, narrow lateml tevth— is 
well ] roicrved and ijnltc typical, the Bhell covered with ooncontrica! striae and 
modenitely thiek. Tlie large iimlxines, the hirge, tongne-f«ha|K'd |i;i]lial sinup, 
the anterior lotmding and poeterior truncation and oblique folding are nil present. 

Matira iotn»tifcrmU Deshayes. PI. lY, f. 17. 

(Proc. Zool. S. oc. 1853, p. 15.— Reeve Icon. Conch. Mactra, pi. I, f. 2.— 
Lischke, Jafian. Meeres Conch, v. 1, p. 133, r. 2, p. 121. pi. 9, f. 7 and S). 

This spedes, common in the Tokio-Bay, has been found nt Oji, but lees 

frequently than in other localitietfi of the pliocene formation, e. g. Takigaslnni 
Mura. The F|>i>cimen.<i, rather ohikpie, olitnsely carinated and modenitely thick, 
agree perfectly with the living ones. 

Jfaetf a Saehaiimnni Schrenck. 
(Moll. d. Amurlandes n. d. Nord-Japan. Meeres, p. 51. ~>, pi. 23, f. 3-7.— 
Lischke, Jap. Ma res-Concli, v. 1, p. l32.«~Syn. M. IjQdorfii Dkr., Novit. 
Conch. II, p. 60. pi. 20, f . o^). 
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• The AtXi which oociits fraqaenily near the onu^ of Snolialin aacl 
YcRBO, has im okm^tecl. nearly eqiiiliiterul oiitliue and a nmrly stmight upper 

niHTvin The proportion of len^tli and height w given as 100 to 75 in (lio 
cloii^utfJ varieties. A gresit many siu.il 1 sliolls agroo perfectly in outline with 
the Ittticr. aD(l iDorcovcr bIiow a {lerfect identity of the liioge with its rather 
stmight line and itB two dnplioated latent teeth. I omit the dlflcnarion wSether 
M. apeetabilia Liachhe (I. «. y. 2, p. 120, pi. 11, f. 1 and 2) whoae height ia aaid 
to be a1)out 0.79 of the length, an.l whoae hinge ia exactly the aanra, » not 
merely a very large vaiieiy of M. SacbaliuenalH. 

TMiM Y«id98iui» Uachhe. 
(Japan. Meeres-Conch. t. 3^ p. 92, i 9, f. 1-3.). 

From all the otfaor amall TelHnm this apedea, aomowhat inequilateial, 
aborter and n little pointed liehind, with fold, with hin<^-teoth anil lateral teeth 
in tho ri-jht valve, in siillii u'titly (HHtinguuihed by the lost chander. (Cf. 
Lischke.j It is not very frequent at Oji. . 

TflUtiM rUtidula Dunkcr. 
fMfiliilcozool. Rl. Vol. f). p. Moll. Jiii)on. p. 27, ]•]. 3, f. 14.-Lischke, 
Jap:in. Mocres-Concli. v. I. p. 129, v. 2, p. 11.% pi. 10, f. 10 and 11). 

This s|Tecie«, which is also not very alniniliintly found at Oji, pn<>ms to \>e 
separated into many specii-s by Martens, Lisdike &c. without s\illit ii;iit n;\son, 
and really to be flomewhat variable in outline and proportion.'^. Tlic absence of 
poeterior lateral teeth diafinguisliea it ftom the ibiegoing, the ontiino and the 
preaenoe of an anterior (email) lateml tooth in the right Tolve from the following 
apeciea. 

Tdlina nawta CmmA. PI. IV, f. 18. 
(Journal of Acad. Nat. Sc. Philad. Vol. 7, pt. 2d, 1837, p. 238.-Sowerby, 

Thea. (3onch., Vol. 1, p. 314, p]. CA. f. 224.-Bee*e, Icon. Conch. 
Tellina, pi. 9, f. 40.— Liacbke, Jap. MaeMe>Conch. r. 2, p. 115, pi. 10, f. 

1.5-17.). 

There l)eing no douht left alw ut tlie majority of Telliiia? found at Oji 
Ix'lotiyiii^ to tills rather inccpiilatt ral. strongly folded, posteriorly short, 
pointed and arcuated H[)ccii¥, I ouiit a turther di»:u&8ion on it and on its 
aynonymy, stating only that it fadonga to the moat frequent ahella of that 
locality and oonatitulea a oonaiderable portion <rf tiie diell*layer. 

Tape$ rigidxtt Gould. PI. V, f. 19. 
(Otia Conch, p. 85.— Moll, of Wilke's exploring E.xp. pi. 37, f 538.). 

Gonld'a diaguoeid Bays : ^hell solid, transverse, omte and vcntricose, inequi- 
lateml, ooTerad with conoentrieal laminated linea and radialftig hraad atriie, both 
whidi together leave, in the anterior part of the ahell, only deep pomta, whilit 
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IwbiiMl tin; iiiU'iA ills ;n«' sliort pcriioiuliciiliur Uiicfi ; iiniKtiM-iJ lii^li, t4>uchinic '^i><- 
anotlior. !n'iii!;t' 1 iv,;iil ; uiiUnioi !!;<lt_' nanovwr and niiHuli'i!. ,1 .-it rior i>i\<' liroul 
iitul (»blii|iu ly tiiiiK iitcd , Inwcr in!ir«;iii t rcm.l iUil ami UjUK-r inari^iu iM>t iiiiurli 
convex; 2 biiid liiii;^it-livth in tliu ri<;ht vulvo, one l<it]d t(H>(li in tlic left x'alvu. 
Tim anA tho figttre Icnvoa no doulit about tlio (lotermtn.ktioD of iliin flpcckn. 
wbwIi'waB tolcmbly frequent at Oji, but moHily fnictuieil. 

Tlio liirgi'Ht. K|)ccimenA bave 70 nun. in li-nj^tli un«l GO in licighi — Tlio 
s^t^nii? is il. nonniiatitl jicconViiij!; to (?ntil(Vs st.'ti tnt-rit in his Imlcx (Otin ('tmth. 
1». 2.>0) in spitu of tho cu'ti'il:it<-Hl niurpn, bt'twisc all tliu otli. r ch;\nu:tt'i-» agrou 
with thnst; of Tapes. The Kpocics has aim U\'u found living at Hukoilak'. 

iSfiJi iilomus j>u rput ntux. S<nvcii>y. 1*1. V', f. 20. 
(Thee. Conch. Vf.l. 2, p. C92, pi. ir»(), f. 124 and I2.'».-l)iJKli.iyos, (iiiUvl. 
orconcbifom of Brit. Mits. p. 188.— Adams, Ann. Mug. Nat. llisl. 18G1^ 
vol. 3, p. 235.— L'wcblce, Jaipan. Mcoiv»-C<mch. v. 1, p. 127, 1 9. f. 4 ft 5.— 
Syn. 8. Nuffa»1li Schnnelv, Ni nlj ijian. JIoll, p 2.'».1, nr. 1 S giganteun 
Marten.*?, prcnss. I aikhI. n. Ost-A«ii'n, Z(m»I. vol. 1, p. 14*1. 1 

Lisc]»l<(^ u1»il<>iil)tr.l! y is riu'lit in itlriitityiii!^ tliis .sjn'cif.s wifli *li<" fi^iirt' 
ftn«l dcsciiplioii j;ivcn by Sowcrby, 1 follow hiin in (iniitliti<; a com|Kuison with 
Gould's RpocUft from thu Piicific const of Amcrioi, though it is quite |ioMdbIo 
that one— if not more— of tbo latlor aro identical with the obeli wbicli bae lioon 
<l(!8cribec1 from Jniian, Tokio as wc>11 aa Ilakoilato, und whicb tnofit likely occuni 
in many iin-n places of the ,Tu|vim > i i ><ln. LisuhkoK 8Up|V)sition, KnmclH-C' 
to Ik' in lai t :i .la]Kint's<', not an Iinliu:! Itiriility, wcnis to Ik; roidirirK d by simi- 
lar names ixvnriinj; in .Iai>;in. The ^prinu-ns fomul not untVi-iptcntiy and ui 
lai-gc ma (105 mm. by 80 mm.) at Oji, i xhiiiit thu |K)stcnor hiiid tooth of tlra 
right valve ami tlio deep pallial Mniw, which seem to indicate that SaKidnmus w. 
moro akin to Ta|K.'3« than tn Vcniut proper; the ctincentriciil 8tri.-n tan nnmcmus 
;iii<1 sh li p, <})•' |iosU'riur Hide i« long, very obtusely oarttiated and more rounded 
thuu trunratcd. The inferior margin is R!n<H)tli. 

Yennn (M' m nnrin \ Sfimpsoni Gould. I'l. V, f. 21. 

((Mia Cniuii p. i-;n ). 

This I lu1\(Nlate sjiecicF, which 1 couUl con)[aro directly with aulhi-nlical i<|io- 
ctmoM from tlmt locality, ban boon foitnd only once in a oomplttte and large 
»l)ecimon at Oji. The oMiqne shell with tbo acute nnbonos pinooil noor the 
anterior cn<1, deep lunula, convex donal margin, pnii tt-d p<<:^ti'iior end, willi 
broatl hinge, fihallow i»:\llial sinn*; and nnnu'i< us conccntricul luminre, nieasni'ea 
97 by 78 millim. (Rcct-iit sprci'ii -ns icirli lo.") Iiy ST nun I. SmuDfr spiv iinrns 
and fragments have Ut-n found in toli?ir.bly laryo number; they nicasuiv mostly 
aliout 15 by 12.5 millim. and have the sbapo of the burner; the umlnnoii arc 
placed at 4.6 millim. from the anterior end, the surface is covered with foliace- 
oiis concentrical rilie; the intervals are broad and longitudinally striated. The 
marginal crenulation is always sharp and fine. 
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Dotinia I'.rttli'td T<i!iii<' IM. V^I, f. 22. 
(Syst. uat. ttl. X 1 1, i». 4;i4, a« Vonn.'* exolcU.— Clicmnit/., Couch. C$b. vol. 
6, p. 4S, pi. 38, r. 104, do.-Gmeliii, Syet. luU. Linn. ed. XlII, p. 3284^ do.— 
Mootagne, tMft. brit. p. 116, do.— Ijanurckt hist nat. pp. vol. 5, p. 512, 
ami id. m;<)nd. ed. by Deshnyev, vol. 6, p. 314, as C^ytlifn'A — IMiilipni, 
Eiiuiu. Moll. Sic. vol. 2, p. 32, fiml ubMld. I, p. 171, do.— Jfwve, Couch. 
Ic. Artcnii*, pi. 5, f. 29— Forlns and Hanlcy, r.rit. Moll. vol. 1. p. 428, 
pi. 23, f. 3, 4.-Sowerby, Thus. Conch, p. 658, i>\. 1 & 1, f. 12-14.-Jef- 
freys, brit. Conch, vol. IT, p. 327, as VonttB.— Weinkaufl^ Conch, d. Hit- ' 
tdm. vol. 1, p. 120.— Goldftaw. Potref. Germnn. vol. 3, p. 241, pi. 149, 
f. 18, Its (Jythimai.— Hoerues, Foss. Moll. Aw Wiener B«:kcns, vol. 2. j>. 
113, f. in, f, 2,— Syii IX k'litiformis (Vcniis) Soworhy, Min. ('ouch. pi. 
203 and W.xxl, Cni^' M<.11. II, p. 21.'), pi 2o, C. 7. Syn, !>1ko T). Jiiiionica 
iiuevo, Conch. Icon. Artemis, pi. 3, f. 17, ^Mwcrhy Thcs. vol. 2, p. (iiilt, 
pi. 143, f. 60^ Boeraer, Uosintd, p. 60, pi. 11. f . 4, Liwbke, JaiNxn. 
MceraKloncb. v. 1 , p. 127, v. 3, p. 88, and Uom), fihell-monnd of Oinori, 
p. 28. p] 18. f. 7. Syn. also Dosinla Trocdieli Lisdiko, Japan. Mwraa- 
CoDch. III. p. 89, pi. 8. f. 1-3). 

The owii mkiule deb^a of the hinge being exactly the same, Hiera can bo 
no donbt about the Boeiniie, which I got from Oji in an unexpectedly rich supply 
and which were indml the most common shells of thia locality, l)clongiog to the 
same pptxicB hk Dosiniii cxolctn L , from which ul.so 1). Iciitiforini.s w:us (pjite iin- 
noccs-sarily Kcpiirntcd, Outline and urea, as well as i«illial sinus, exhihit, in the 
Oji-H|iocinicn8, all the vuriutions iudicated under all the above 4Uoted names 
and by any of the mentioned authois. EBi>ecially the ohavacter of the stronger 
demanation of the area, supposed to be typical for D. Troscholi, passes so gra- 
dually into the cfnninoti form, and is notatall constantly oonuectcnl with any sha]>o 
of the pailial Binns or of the outline, or oven of tlie colorinj;, that in fact — as I 
convinced myRclf in e.xaniining the Tokio collections— a j^reat many of the Jiv|ia- 
neee specimens could not be strictly asBignotl to either of the foniui. 

Indeed the shell varies mndi, and as the laige number of specimens from 
one locality and formation, vis. Oji. demonstmtos, this variability can not be ex- 
plained as a stage of evolution, or as a loail nioditication. We must lu.'ccpt it 
as a property of the Riiecies. whiih, on the other hand, seems to Imj well di.stin- 
guisbcd from the species of llii' Biinie ^t niis, o. j;. I), lincta I'ultency, close as 
this form is allied, or D. (Artemitij lambata Gould in Otia Conch, p. 84 ami 
Atlas of Wilke's Exp. pi. 37, f. 536. Bosinia exoleta L. theroforo must be con- 
sidered as one of the truly palaearctic forms of which indeed alccaily a certain 
number has been gcnemlly admitted. We may add that the range of the 
variations is not essentially increased by all the other Jainnose localitice, fossil 
or recent. 

Considering these variiitions, we must indeed reject the couclubions ul Morbe, 
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who 1. c. gives \ho. avcra<;;o of tl)o pntj>ortion of length to licight in the raoent 
bliL'ils 0.931). in the slielin from tlio nioun.it; as (>.9.">2. The Oji shell? Imvo a 
riiTigc in this respc 't frnin ! (hiwii to .'.>27, wh'.<'h tniy itichuU; iilmr,:;t at)y pro- 
|>oiiittiis uhservcil unywhcic. At Icaist 1 foimil only souiu of the so caliod 
I). TnMckeli going down a littlo below 0.92. As for the rixe, it is quito true 
that the Oji shells surpass as well the recent m the mound speoimeost and not 
ituvly have 80 njni. of diinieter, or SO of lenj?th to a little less height. But as 
the nnnilHM- of !;|«ciine:i'=! ini'-'isnreil l^y Mnrve is ho very sniull (10 recent and 9 
ninun(l-s]«'ciin<:nH>, e>]iei'iiilly v.'lien rniiijiH'.t' l with the !ii iiiy Imi (lidlf: dug out 
ftt Oji, this fiit-'t loses very much of its iiiiiK»riiince, and .scarcely justilics any 
ooDclusbn on a gmdual diniinittion of the mae of tliis s|iecios which, at fipst 
sig^it, it scotos to KUpport. 

Indml, an examination of thf Tokio cullectionB of recent shulls giive, at its 
very boginiiiug, tln' niaxiiiuun letiglh of reeent Dosiniie (Ix.tfi lahtllcd !i.s 
1>. Trosi'lieli atul us l'>. .Fiipotiic-i* '■■jual t't 73-77 niiliim . llii- lu i^ht heiug in tl»o 
lij>t ease, oiuai to llie leiigili, 7."j niiliini, in the M\.'oud 71, ^r<itio of height 
to length being aliitnt 0.92). 

CarJivi.i ( 'itf if'iriti'-usf. Hi'shayes. 

(lieviie i-v: la Si>c. Cuvier. 1839, \\ SCO.— iliddendortf, Malacozool. Ros- 
Kicn, vol. .3, p. 40, yl lo, f. 23-2.').— Lischkc, JtqKin. Moercs>Conch. v. 1, 
p. 144, and v. 2, p. 125.— Syn. C. blandum Uonld. Oti;i Conch, p. 83. 
;.n 1 At!. WilK-L S Kxpl. Exp. ].l. f r>M. Syn. also C. iweudofossilo 
lUjove, Couch. Icon. Car.liuin, pi. lU, f. 52.). 

The n'iPK'roUH rilis (often 4(») ar' wpir.ilrd l y urow intervals and erosse*! 
by feeble, unduhuing roncfntric;r; linen; llm .-lu-Il i.- luiiirly tquilateiiil and 
but slightly el.)n j it<' l. Most of tt.c sjRHiinens of Oji have ]l.■^8 lhati 17 nun. 
in length and 15 in height; only one is considerably larger, hiit bixjlcen. They 
arc not vory utimerons, and do not albiw any »»rioii8 approach to the qtica^ 
tion abont the relation of this species to C. Islandiciun Linne (Syst. Nat. 12th 
ed. p. 1124: (Jai'ld-LVmney. Hep. on Tnv. of J!.Ls.e. p. 139), with which Gmdd 
in the Otia dcclan« it to be analogous, and to which it seeins qnito akin. 

Card turn mutieum Beeve. 

(Conch. Icon. Cardium, pi. 0, f. 32.— Li.sclilce, Japan. Mecres-Conch. vol. 
I, p. 144.— Syn. C. japonicum Duuker, Moll. Japon. p. 28, pi. 3, f. 16.). 

According to Lisehke. this B}icde8 is not Hynonytnor.s with C. piipyrocoum 
Cbcran., Conch, lah. vol. C. p. 190. pi. 18. f. 184. though Schrenck (Nord Jap. 
Mi>l!. j> .'>I7) iniites them. At all events I can eontlrni one of the btatemcats 
given hy Lischke, v iz. thatC. muticum, a large, couiiximtively thin-sliclled fipecics 
with somewhat broad ribs and intcrrak, is always a little tmnsrencly elongated. 
The largest of the unbroken specimens (whieh are far from being freqnent), has 
75 milliin. in height, and 85 b length. They are oUiqoely elongated beihind. 
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The speeioB, thongh not froqnent at Oji» ia not nointerestiiig as ono of the spedetf 
oocniring in the aandstones of the north eastcra coast of Japan. 

laeoieardium buUatum H. and A. Adams. 
(Genera of recent shcHs, vol. 2, p. 437. Moerch, as Canlitim, Cat. Conch. 
Yoldi, vol. 2, p. 33.). 

^Acoording to Lischho (Japan. Moeros-Conch., v. 3, p. 106X this species is 

not synonynious with Cunlium bulliitum Iximarck, -vvl of Pkcevt-, but to C. 
Tiif^Jitmn of tliCKt." imtlion qtiotoil by tli'..^ (onn -r in liis llistoiro Niitnrelle pf> , 2<l 
Cii, vol. C, p. :'n:l, ukI Hgiiail by tlif latter in tlio h-on. Condi.. C'lnliiini. 12. 
f. 03. It b us lH.t'n given, iw Liiscliko suyn, under tlie Kune name by ^Slcuschun 
in the Zoapliyliiciiim Grronovianiim vol. 3, p. 266, no 1125, pi. 18, f. 5, and bj 
Lischke. Without entering into this question, I mention only the few speci- 
mons, mfl£tly broken, whkh were {oivvl at Oji. Tbey im thin, siilHspliorical, 
m-jirly cireuljir in outline, not inucb elo!i<;jitc'iI InIuiuJ. TIk- surfi'e is very 
delicati^'iy niliiiteil ami (■on^•.■tltril•;llIy t-triit'd. l"'ulvi:i vrndlilosi (Jar|)ontcr, 
pcrtuiijs only a variety of Cardium (.l-ii'vicanlium) nuxb.vtuni. tlitlcr^ by having 
weaker radii behind, whikt om* spedes does not show any dif&renoe between 
both ends of the shell. 

Lasaca rithra }\oi\h\<^\(}. 

(Test brit. p. S3, pi. '27, f. 4, ns Canlium.— Foik-.* ukI Ilfmlcy, Hrit. 
UoU. vol. 1, p. 94, pi. 3G, f. 5-7, as Poronia rnbra, and pl. 0, f. 3.— Jef- 
freys, brit Conch, vol. 2, p. 219.— Woodward, Manual of Conch, pl. 19, 
f. 13, as Kellia, subgenus IVironia — Weinkiuif Concb. d. IVlittcIm. vol. 1, 
p. 177, tv? Poronia —Wooil. Crag-MoII. 11, p. 125, pl. 11, f. 10.--Li8chke, 
Japan Meerc»-Couch. vol. II, p. 137.). 

The small species, ronnded, not quite equilateral, a little elongated behind, 
covered with strong ooncentrical strve and a very fine and minute radial striation 
lind with the typical hinge of the genus, bn« been ulready identiiied by Lischko. 
Tbe diagntTspP of tbe r.rmrrous Fp(H'i( s of tbis genus given by <toti!d arc all dif- 
fen'iit. A f(!\v H|,t'riuicM.s only were fotuid at Oji, but at SbiiiHguwu the xjiecies 
waH met witb in a larger number of K[)ecimeDS. 

KelUa BuborbiculftrU Montngnc. 

(Test. brit. p. 33 and .')G4, as Mya — Forl« .-^ and llanlty. lu if. Mull., vol. 
2, p. 37, pl. IS. f. 9.— .Tfffre}-s, brit. Concb. vol. 2, p. 22.") -Wotxl, Crag 
Moll. II, p, 119, pl. 12, f. 8.— WeinkautT, Coucb. d. Mittelm. vol. 1. p. 
174.). 

The same may lie said about tbe distribution of tbe very smootb, vcntrico.se 
shell which also exhibits the typical hingp of its genus. A separation from tbe 
British and Mediterranean— recent and fo8riI--Bpocimen8 is the more to be r^ted 
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81 llie alien i* known to be variable, and m the fonil JniMUMie ipechneMi do not 

go beyond tlio limits poiotetl oat bj ibe above mentioned antbon, eHher in tbeir 
form or in their rizo. 

Lueina lortnlU Liniie. PI. VI, f. 24. 

(Syst, nat. wl. 73, p. 1184, jv.s Vimuis. — ForlH-s and Ilanlcy, l»rit. Moll, 
vol. II, p 4<), |il :{r), f. f).— Ji irrnys. brit. Conch, vol. II, p. 'J4"J — llwniies, 
I'W. :M.»il .h-s W i. Ti.T Rwlicnfi, vol. II, p. 299, i>l. 31}, I". 4.-\Vo<Hl,Crag 
Moll. II, {>• 130, )>l. 12, f. l.-Wettt1nittrB Goocb. d. Hittohn voL 1, p. 
1G2). 

The nMwt minute oxAroination of form, outline^ internal and ntemal aculp- 
tiifvand hinp' nut ifvcalnl tin- sli-»lit»>Kt dirtirt'nw bi'twocn a LiicinA, found 
very ofton, tliou^li iiK'Stly in small sj«rinu-iiK at Oji, and the fossil and m'* iit 
KnroiM-.in Lucinu lKiv<'u!is. Tlic ^tlonJ^ conti iitric;il stria', tli'- dn p Iiiiinl i, tlii> 
ilat^i in nlar shaiH\thi'Hlig^iit iiiU-nial rid^; hut'oro tlio ]>i»:t4.Tior luiiMciilar iuijire»wion 
(almont, though not quite oomtontX the oblique central furrow of the innde:— 
all tlwee, and in fact, all the other charactem |M*rfeetly agree. 

The largest •pecimi'ns of Oji are 25 mm. in length and 23 mm. in height. 

DiploJmta trigontda Bronn. IM. VI, f. 2.5. 
(Ital. Tcrt. Qeb. p. 96, pL 3, f. 2.-Pbilippi, Eniun. Moll. Sic. vol. II. p. 

24,— H<ionics. I'os.'?. il.s Wiont-r nvcknis. vol. H, p. 218, pi. .12, f. 4.— 
Wi-ink.nifT ( "om li.d< r* Mitti hiHrrfs, vol. I, p l.'iS!.— Svn. 1) apimlis I'liil., I. 
c. vol. I, p. ;Jl,p!. 4, t'.t), and vol. 2. p. 24, younger form. Syn. also I), iistiirtoa 
Myst, Coqu. fnra. lH*lg. p. 121, pi. G, f. 4. and Wood, Crag MoIIinai II, p. 
146, pl.82,f.2.)i 

Tbo obl&iuenom, the triangidar form with obliquely deeeending hingS' 
margin, and with iioRtcrior elongation, togotlicr with tlie simple conocntrical fines 

and folds of tlif siirfiUH', pmvc the identity of tho above-qnottMl s|Kvit>s and of one 
of the s})t lls found fK-ijUcntly in the layer of Oji. Tho hinjjeexhihil.ssomc differ- 
enco from D. orUrila (jould (Oti.i Conch, p. 212, Lis. -like, v. 2, p. 133) as thero 
ift a poaterior hterol tooth, though somcwiuit indistinct (except at tho end of the 
area, where it bocorora more distinctly vimble); but this species is still more 
decidedly excIndiHl by its (Npiilatend, rounded and gIolK«e form. Our spocimnis . 
mich 20 mm. in length, 2.'i in height and 12 in thickness. The mnbonceareat 
^ to I of tho length fm.n the auterior end. 

Arm injlntn Rtwo. 

(Conch. loin Arc.i, pi .'>. f Li-.r}ik<\ .Tapm Mcci-eM'onrli, vol. I, p. 
14fi, and vol. 11. p. 144. Moi-so, !<litH-mound of Omori, |<. 2t), pi. IS, f. 
5.— Syn. H. r>n>ughtoni Schrenck, Moll, dcs Aincrlnndes u. dcfl Nord-Iap. 
Meerni. p. 578, pi. 24, f. 1-3.V 

This shell is found frequently at Oji, 90 mm. in length, 74 in height and . 
60 in thickness, with 38 to 45 ribs. The posterior pert is a little naifowar, the 
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lower ii)ai]^ii» being bvnt upwardin, antl obtimly iwinted. Ah for (lie B3-nnnyiiu, 

I ri-lVr io T.isclilio. 

! if ]! ii iiir' v. i v iominoa at Toku>» it U tadcuU striking thatitixra 
Viircly met wilh ;tt OiU')ii. 

Till' KiKfimcus iUf< ribcd by Morse its Imviuii; ;ui ninisiull y broiul hinj;i! iuvn nvn 
powibly excctitionnally dcvc^K^l ; the Oji-s{H.'ciiucn.i Jo not tUifer from the livtni;. 

Area snberenata Liwlikc. 

« 

(Jaivin. Moercii-Concli. vol. I, p. 14(1, pi. 9, f. 1-3, nml v(>]. II, p. 144.— 
Mors«?, Bhcll-inound of Oinori, p 2"»,). 
Of this S|iecie8 (diffyiiiig fmin tlio forci^nini; by a mudi smaller iminbur 

of ribs, xh. 30 ti> 3.1, instf tl <if alwiut 42. by tlH.-ir ch iiu' i*ii<!i l \>y tli.i < In: 
TtVUT.-! of till! ,<uIi-gcii!iF S<- i[»lrin-;i*, snme siu>]l H|iitiin( ns h iv' he, n fiiiiitl at ( (ji 
which JR rfa;t!y .igiw uifh IJ.-^^likc s ili4igii().-;i.s uiid li;;iu\; lui'l with nvt-iit !*|>i.vi- 
nieiiH. They are noithor iiiunerous nor hir^ eiiotigh to allow any remarbi nliont 
dcviationii from tho Omori ur rocunt form, like thaw deflcrilicd hy Monw. 

Ptduneulut gljfcimeri* Liunc. Tl. VI; f. 26. 
(SyMt nat ed. 12, p. 1 143, as Area — ForbM and Ilanfey, brit Moll. vol. 

•:, \,.'2 \r>, ].:. H*. t: 4-7.— Jt-iVivys, Inlt. C. II li. vol. 2, p. lC(j -W.'iii- 
kiiiJir. Coiiili. .1 Mittelm vuj. I, p is:'. — \V,n.<l, Cmg Moli. II, \>. li':, 
]•]. \). 1" 1. s«.-.'oii':l Suiijil. p 4:5, i»l <■>, t'. .'.».- S<4nv!ick. .M»>il. 
Aiuiuiamlf.s u. X(Hil' iaj»,iiis, p. Syn. i'. iiiiiiim u ius r>iin;chi, ci.iit ii. 

foM. ftulMp. p. 483, pi. 2. f. 8, anctorc S. WiknI.— Syn. also 1*. piloenifl? 
Linnc, I^ainarek, hist. nut. vol. G, 1, p. 49, Ko. 2, Philipiri, £n. Conch. 
Sic. vol. 2, p. 44, KMil vol. 1, p. C2.— Syn. !il.«o T. v.ni ihiiis Nyst, Cax\. 
fos9. Ih-Ii,'. Vnl. -2, p. 2 un l !), {)!. '20. C. L— Syii. iils. 1". all^. liiuntiw 
T.iKchki-. .Ii!p.iii. -M(rtvs-(.',)ii,ii. v .]. HI, p I'lS^ pi. [<, f. H :i:,4 PJ ). 

Autln;:r» pufuilly tli - two LiaiwtMn sjK.'<.;ii,s, wiiii.-t WciiikaiilV <;ivLi* 

liko IJora ilic iiiimo 1'. pilostus to the 1*. bim;icu!:itiLs of I'oli. llo also ex- 
clndtiA the P. insubriciiB Urocchi, which is unito<l to P. glydmcria by aomc, 
and gives that name to t}io species better known under tlio LamaTcki:^! name 

of p. viohisct'ii.s rr vji i si 'Mss. — 'I'hj hk'^i list (>f -ytinjiy.n^ is j^cnrrilly B.ai(l 
t«i 1h- tlirtt of S. WinkI, 1 (• , to wlii.-li I ;\'M only tiu' 1'. jdKiIiin-jitns nf 
Li-sclilxC, iVs I ii>i>!(l i>:it liml iny cii.^t.int dilVcvincs K'tivis'ts tlic •riimnosc and 
Euiujx.:iti siH^cim-iis. At all cvriits, tlie pniu tmis on wliicli Lisc^likt; lays some 
strusB aro to bo soon in most of the Oji siiecimens, and, at the same timo, they do 
not diffitr from wliat is seen in many of tho Knro|K?an shells of this siiccios. As 
for tho coloring, it is known to lie variablo in P. (ilycimt'iis, mul thf whito 
md5;itin'4 !iri(r c-vi <*-:i\\'i\y Ix; of ,iny iiiijHirt.'UKV ill i: -"lu'!! wliirh h is ruli il rilw. 

Till' spvii'K'ns foiiti I lit nji are~!iki:. nil the f«>s.sil .spt'cimon.s of tlio olh-.T 
l«X!a]itit>s to 1k) nicniioncd— mostly s'ln ill, seldom cNoivding ."jO mm. in length, 48 
in hoightf and 30 in thtckncffl. They belong to tho tninsvcrac or circular variety, 
not to the elongated one. Their number w, though decuktlly inferior to tho 
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Solon, ^frvctm sficluilinensii*, Ti-llina n:i.«n»fi. t<> the, Luciiia and DiplodontOi mmI 
above all to tho I^winuc, yet by no means sumll. 

Nu< <d,t CollohlUv Sowcrby I'l. VI. f. 2S an,l 2^ ;i. 

Olin. Condi, pi. ISO, f. 2, 181S -Kydl. Klcm of <m-,>1. p. 2:>9. f. H3, 
in tlu' 2nil ed. 1.S41 -Woo.l Vr-.vA Moll. II. p. S2. pi M, f. 9, and 
Hnj.pl. p. Ill, pi. 10, r. 2.-\\Wwara Miunml of Moll. pi. 17, f. 18.— Syn. 
N. miralHlis lUmls. Adains and Reeve.— Syn. aim N. insi]j(nM Gonkt, 
Otia Conch, p. 175. Syn. also N. Lyalli Doll, Ann. and Mag. Nat. Hiit, 
1871,? cett). 

There can be no doubt aliont the fiict, tliat tlio Japaoene Noeuln of the 
type of N. Cobboldifl) (genui Adbi) have only l^^on Kcpamteil iti ct>n!<>qneiicc of 
BO few JspccinKMis Imvin;^ beon exHtnined. 'i'hi^ liHMlitici« in which this is 
found fw.sil, supplying to a great e.Ktent thi.>? want, tlic iilcntijk-ition, so much 
doobteil and objected to by tho author of the liighly valusible monograph oo tbu 
Crag-HolluBca* booomee nnanridable. The specimens found at Oji, tolerably 
nmnenHui and well presemd* answw, on the whole, to Gonlds diagnosis and 
description aS well as to the fi^^nre tjivcn of N. mirabili.^ According to Gonld 
bimpclf. N. insi>;nifl is nlninst iLlciitionl with this sht !I. and it ditfers onlv in two 
trilling point*, viz., the angle formed by the iuU ri ii niir^'ia with tho pjnalicr, 
Btraigbt side margin (an angle very variable in the ditlerent s|iecimcu.H), and in 
the angular markinp at the extremities, which appear in Hind's figure, and 
which sometiroeSi but not often, are also seen in the Oji speoimens. On tho 
other b-tnd. ibore is no diiTcrence whaton r from tb^ tnie N. CoblioldiaB. 
TiSiwiiilly Ihf !:irg«^r sjK-ciniens found not ut Oji, hut al Sliin;i;^:iwii, Kaniigawa, 
Yokohama sind in the provim e of Mino— pjHJcimens to whicli howt-ver some of the 
Oji specimens approximate— are perfectly similar to the larger specimens of N. 
Cobboldiffi. The posterior part (Qould's anterior one) is elon^ted, roonded at 
the extremity ; the anterior one (Ooukl s posterior ddo) is trancated, often con- 
cave, Fometimcs piwrided with a prominent rounded keel; and sonntiinns next 
to this keel, there is in some RfH-vimons oven a slight fnrrow whicli i.iakes the 
angle aj'pejir still sharper. As for the sculpture, 1 dare Riy that the /•.i<rz.ig lines, 
diverging from thu central axis of th.c side*fuce, always cover either the whole 
surface or at least the greater part of it. In this respect* indeed an important 
objection to the identification would lie the remark of Wood (in his supplement) 
al)out a smooth belt in very lai^ Grag»8i>eciment<, if I had not succeeded in 
finding it also in Fome of the Kanagawaand Shinagawa sjiccimens-. J figure it, 
fragmentary as the s|X'cimen is, and may add that indications of this lM.'lt are nut 
unfrocpient in other siKieimens. For instance one more of tho Mino spocimem 
has a distinct belt on the anterior and posterior side (especially the latter) anil 
would show it meet likely entirely, if the central portion wss not fmctuied. 
Anotlicr Kanag.iwu f-jxiciinen has u rather broad belt (2 mm.) K'bind, but" it is 
smaller in tho anterior {tart of the shell. This specimen has only 27 nmi. in 
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length ami 20 in heiglit {like the one which U fif^iin-d) : tlie Othor otic which is 
hehcHl has 37 niillitij in 'oii'^th (vtid 28 in lici^^lit. Britislj siHS-iinons, of 21 and 
25 niiliiiii. in length, with 17 and 18 milliin. in heiglit, have a smnotii belt; 
others tigain do not t<ii()w it. At Oji, the shells iiro always beiow 20 idiq. in 
length, tho largest I havo liufore mo measuring 17.5 millim. in length, and 13 in 
hriglit. It H tho only ono which has a slight trace of a helt. Tho proportion 
Oi length to height oiian^es fmni J to i. The nmnlier of teeth is much 
niDre variaMe tlian I fhnl it tioteil. It soinetimes i;o->s down t'> S anteii<)r teeth 
(ptisterior iujcoitling to (JouM) himI HI |>o.sterior {(JoiiM';-; anterior). The shells 
qiiotud hy Wood, Cntg Moll. II, p. 83, in ordyr to prove the wide vertical and 
topographical mngo of the group Adla, tue. a reoont sjiocies dredged off the 
Ckpe of Good Hope, and the oretaocons N. Uviigata and ornatissima, have— as 
Wood himself sjiys— no specitie relationship with our shell. Their uxistonce, 
tlierefore, cannot h.wc any vnlne in ihvidini^ tlio iine,->tion untler ronsidera- 
tittn. As to N. Lyalli, the idciitiiy ol lieil!? siie«,imen with N. ( ."oblM)klije 
irt aflirmcil by Wootl hiinsch' in the .supplcincnl, p. 112. The I'acific shell 
originally called so mint, tlierefore, lie r«ry madi like our speciee. Tlio chane* 
ten adtled by Wood (ib. p. 115) as hokmgmg to the Pacific shells aro indeed not . 
to be seen in tho recent HakMlute ^iiecitnens, nor in tlie fosrils I had before 
me except in the very largif and fii!li;r<)\vi) fas.«il yfn'oimens mentioned aliove. 

N. Cohboldia' decidedly i|iiaternary in England, as Wixxl ivniarks in his 
supplement, and did not die out there before the latter |mt uf thegWial |jenod. 

Liila con/itsa Ilnnley. 

(Sowerhv, Thes. v,ii. p. 110, pi. 228, f. y.'i.-lieeve Conuh. Icon. 
I.ie.la, pi. 0, r. 24, bis.— Lischke, Jap. Moeres-C'oneh. vol. III. p. 109, — 
Syn. Nncitia (wlla. Sow. Conch, ill. Nnciila, f. 4, nou. cett). 

The fhell, jKwterioriy narrow an-.l a little shorter than in the rounded anterior 
portion, concentrically striated, is very rarely found at Oji. 

I'oldia an titit IhoiUrip. PI. VI, f. 29. 
(Broderipand Sowerby Zool. Journal No. 15, p. 3.'j9, pi. l.">, 1. 1.— Mid- 
ilendorf, Hero, do TAcad. de Potorsb., p. 544.'-Syn. Nucnla lanoeolata 
Sow, non I^mafck ; Wood Crag Bfoll. 11. p. 88, 10, f. 16, and snppl. 
. p. 115; and sowerby, 1817, Aliu. Conch, pi. 180, f. 1.). 

Without imtering U|ion the question of the corroctnees of the denomination, I 

rejwt the name diflfereutly iifed by I.amareh ami W< mlatid ;;ive the nsnal n;uneto 
the > }irll, li few sjx'ciniena of which, reachiiiir 34 nini. in Icn^lli and IS in li -ight, 
were found at Oji. These n»eciuM n8, widely dillerinu; fnim ail the I'acilic s|iecie.i 
mentioned by Gould, Stiin]iSun etc., have the oblique nadnla'.in^ seulptiue and 
tninsvenely elongated, posteriorly shortened and narror.*, anteriorly elonpitod and 
rounded fonn bobnging to the species. AH tho oUier characters (smoothness of 
the part next to the posterior upper maigm, solidity of binge etc.) aie (wceent 
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PccUn (PieuJ,i)>.>iH>n» : f>lira Limi.- PI. VIT. f. 30. 

(Syst. iMt. cd. 12, j. 114:..-Sowcn.y. Ti.os. -.vl f. n. 0:'. 20, f. 237 
— 23J — 11' •■v/. Kn!) Tret' n, )'l 1". li.'». - histhkc. Jainn. 

Jkxiics-Coiu-li vol 2, j>. lijU, vu!. 3. 113.1. 

Tl.is laili :i'!y ribbed iiu-i etror.gly ftiltUid tt^mcivu is the mwt fnrqucut of all 
the rcutiiie!} ol' Oji. 

PeUisn (Vda ) laquealua Bowerhy. PI. VII, f. 31 Am\ 31 a. 

•Tni }iuOTI18 Coucli. vol. I |> 4(5. ! '>, f. 101. — IUh v*', Condi. Io'Mj. 
rr> t.'ii. [.!. r. I :!.").— LI-, 1,1<«'. Ja]«:iu. Mwri's-CoiK'li. vol. 1, |>. J67| 
vol. 2, 1). 1j7, J.I. 12, 1. 1 ftiul 

Nii.rly circular willi ultuut 13 lno.ul ami uvtangnlir lil-s, lirmuliT li .m tlif? 
illU;rv:>!s i:i ill • i>>iivi'>: v.ilviv siii liifi* in the ou«\ with i-hih : lit i i >ti i.i'. 
sIk-M - (liiiiii'-r tliriii tin." j(iifi <l !-j>L-.':.-s •M'iK f.'.IIy .u"— in Ii kk I r.m'iy ii* Oji. 
Moiv iiiiiiii.'iim.s uiul ,1 lillli! lur^tT i^iKviiiKiis will tut mcitiii'm'<l tVmu ;:liiii.i^:i\va. 

PeeXcu CVbt'n ) Yes^rii-'usU Juy. 

(Kc-l-nrt. .-II \hi- ^hrll coll, l.y IVrryV Kxpi.! . 203. i^. •}, f. 1 aiiul 2, 
|.I 3. f, 3 .ni.l 4.— Duiikcr. N.ivit. p r.j. 2i - SlMviick, M<'ll. 

(U'ii Aiiiiirl.irulis u. uor<lj-i|tui. M<-'cu's, |>. 4^)4, \A. 20, 1'. 1-4 — Lisclila', 
.Intmi Mi-crcs-CJnndi. vol. 1, p. 165, pi. 10, f. 384, vol. 2, p. l.*!?, pi. 
13.). 

lUiiiiv roiinili'd iin.l >vrv Itioad rjuliatiiij' tihs cover ihi; surliux? oi" iho 
rficll. They iiic not nidiully fitmteil, but j<l:ow only tin? liiii'S «if growtli. Tlio 
«)ingavn-Iike fpideiniiit of tlio flat vnlvc, bi'on iti uti tin* rcceut siMX'iuiciifl from 
llukoilaks tin! not prmirvol in the dwAl K|iu(*inMJTiH, which «lo not i<hoiv neither 

till- ovfrlii[)|>iiiv( of coiiL-avc v I'v. ;.ti'1. o;i the wliuh^ nrc not n( ul! fpj«jUent. 
KsiHfi.iIIv iVojii Oji [ lii.vc L'i't ciilv IV.i'.'ini'iils. srili' '"iii lio-.vovcr \-t irivc dniihl- 
IcsH tividi tui.' lit' tlio jirt>i'iux' vi this >|itTie8 in the- teili:iiy layeiv the enviroiw 
ofTokio. 

(>sti<a i/if/ns ThuulxTsr. 

I K">r.^ V« t. imVni's .ikiideinirns ny,( h Mid'iiii^ ir, vitl. 14, ]~'X], ]». 1-JO, 

r. I ;> - [.iselike .liUKUi. IMrcrc'S ('n!K;i. vol. 1, p. 174. v.»i. 2, ).l. 14, f. 
182. p. 1(h», vol. 3. p. 114.— Syii. U. LijK ionbii Svliriiick, Noidjaii. Moll, 
p. 475, pi. 1!>, f, l-O, uuut. I.ifichkey 

liikc Li.si;!ike, I lontiiic uiysdi* to identity thu slieil wIulIi in tlie iWil 
shitu h)iH been met \thh at Oji anil in inoxt of thu localities to lio incntione(\ in 
the following; driptcm doniitwhat inoro mivly than it w now foinul. It w 
eiiiiiu ntly don};.itoi1, }\aa ft strong kIu II. somewhat laminatc'd, ]K»intcil in tho lower 
valve, tho nppjr being fihoiier iind flat. 
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Anomia paidUf^rmit UmL PL VII, f. 92. 

(Syst. Nat. l-2tli od. p. 1151. -Forbes iind Hanley, bnt. Moll. ].l. r>6, f. 5 
and ().— iLtTieys, brit. Conch. Vol. II, p. 34.— Weinktiuff Concli. d. 
Mittcbnwivs, vol. 1, p. 282.— S. Wood, CragMoll. II, p. 10, pi. I, f. 
4.— Syn. A. striata I^veo, Forlxss and Uanley, brit. Moll. pi. 55, f. 1 and 
6, and pi. 53 f. 6, vol. 2, p. 336.->Lovfo, Ind. IfoU. floand. p. 29.— 
Wood, Grag-HoU. II, p. 11, pi. 2, f. 3| Ist sappl. p. 100, 2Dd rappl. p. 
41. 6, f. 3.). 

The properties of Anomin ftmul in tlie tertiaiy ehdl-lajen leave no doobt 

alioiit the dctermiiwtion. Tho thin sheila, coverod with irreguUr, undulating, 
small round n\» and unduLiting stri;u, exhibit sometimes traces of rcddiKh 
or purple color. Tho muscular scars ( 3 of the upper valve, soinetiinos confluent, 
tho lowest being kiuuHlt snd placet! to the left .side of tho spectator), exactly 
currespond to the figures given by Forbes and Hanley, and S. Wood. I think 
it very probable tbat the shells mentioned tqr Lisdike (Japan. l[iier8a<<!l<Hidi. 
vol. 1, p. 80) aa different from Wb Af laqoeata, to whidi I may add speotmena 
abundantly found at Yokohama, also liolong to this species which is known from 
many places of the Faeific Coast It was very rare, however, at Oji. — 

As the results to k: derived froni this list of mollnsca may better l>e given 
after it has been completed by the addition of the species from other localities, I 
pass to the next places of eiposnre. 
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CHAPTER V. 



THK TERTIARY DEPOSITS WITHIN THE PRECINCTS OF TOKIO. 

Owi lorallty iilhirk- l to ill flu.- sivim 1 <-1i luter, sitti itc l at tli'.' fiM»t ot tlie 
ridges bctwcc-n Oji un;l that part ttf Tokio wliicli h c ille;l L'vcua, uu:l coiitaiiiiiig 
only •nch tertiary fossils at liave been rodepositoil in alluvial layers, has furnisheit 
a oortain number of specimens of shells montione.l above (Tellini nMuta Conn, 
l)(«s[iua cxobta L-t Ostrea gig'is Thunb., SaxiilomiLs pnrpuratua Sow., Art-a in- 
lluta Un v i t, but no spccius which is not contiuiie-I in the C'ji layers, ami thea'forc 
it may 1«! <lisiniss<^tl hero. Another c\i)osnro shown to ino an l sitiiateil in tho 
north-westcni [»art of Tokio, iiinl s ai l to iiavo funnerly cxhihitc l the shcll-layor, 
<U>U8 not show iiiiY tnico of it now, ilec|) tliongU the cutting of the rood is 
which in tliis |ila.'c Icvb down from the plateau to one of the tracts of low 
gronn'l. Similar is the caso of tho well-diggings oAcn mentioned and almost 
always tDiVjhin^ tlid tertiary s]ie!l-l>L' 1. The only lo^-ility theroforOi whioh 
remains 16 lie mentionod in tho northern [arts of Tokio, is iSurugailai. 

SUitlUADAI. 

TrtnirJi Slinigivlai nnd Sei^lo, at a sliort ilisttiruv from Nilmn-njishi to the 
liortli, tlien- is a very deep cutting thronj;h which tlr' r viri! of Kaml i^awa {;oe9. 
l lii-i I iiitiiii; ail I the i iiial itself sepir>.t<,> Simiira lai from the n-st of the diluvial 
plateau an 1 isolate this |»roj.'-tin^ pirt of it. The entire hill of Surugailai is 
said by soma authors to have been the result of tho constnictimi of tho canal 
whioh took pIa?o in tho 17th century. This assumption is improbable on account 
of the great extent an I li i.^lif of tho hill, wliioh exactly the idatcou on 

till' nther ^:i le of the eui \\ : unl it he -orMes entirely imten ihl': after an evamina- 
tinn of tli;.' sti'-'p sIi>[> '.sof the e m i!-entting. For there wo ».'t^ native rtieks 
ontcroppin.:^ on thj kmks of eiilier bi le which jicrfeetly corresiH)nil to one 
another. The deeper lii}X'rs are uucxnnformably covered by liorixontal strata rich in 
|K.dibles, but partly clayish, which are themselves covenxl by tlio upper diluvial 
loam. The thickness of botlt of these parts of tho diluvial funnation uikI their 
flistaTice fnmi tho npi>er margin h, of eonn^. hy no meiuiH miifonn; the follow- 
in.,' niiM-iiM H'.i lit. m \ile in that ]>.irt of the northern slojie where the lower .strata 
arc richebt in fu.>;sil shells, nmy bo taken as an average. The .soil, however, luis 
lieen removed there to some c^nt near tho up[Ksr margin, a nxwl being UhI oyer tlic 
height and deeiicnetl lUKler the origmal surface. Below the level of the mod) 
I found 5 motors of tho upper diluvi«d loam; 4 meters of lower diluvium with 
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pebUle-stmfa; 5 meters of day containing sbells. Under this port of the slope, 
ft lea steej) imrtioti it filltil up vrith'dctrittis an 1 soil lnukL-ii viX from tlic upper 
]v\rt«, moosiirinj* (vcrtiially) 2 meters. Below tlio siiiniee of the water, a lioruig 
\v:us injulc which g.ivc the same olny for at lojv?t 2 mt'ters more. The strike and 
dip of the stnitii couhl not b;j mc;isure.l exictly, but they seem to huvo a very 
slight dip to SG. Thoy aro cbyuth, but impure, an.1 rosemblo very much the 
Oji strata. An acciunnlation of shells in one layer* liko tliat of Oji, Iiowcver, 
is not oliscrvcci, and the c!ny contnins some shells or fmgnK'nls almost in every jort 
whi.'h i.-! exj)ose>l. I c.\n only noti:;,'; a mixiranm about the mi Mlc of the nl»ovc- 
mentii>neil 5 uieters. The numh-jr of the shells coUeutu;! wouLl have bocn largo 
enough, if they liiwl not been niostly broken. 

Great care wus to be taken not to mix recent shells— or shells imbedded in 
the omhanlcment at the period of its oonstruction, like those meutioned by Morse 
in his Memoir on Omori, p. 35— with tlie fossils, and no spadmen wao collccto«l 
or noted which \\-as not dng oitt by myself or in my presence. Thtis I obtained 
tlio following Oji species: 

NasRi jnponica Lischko. 
Cohiniliclla scripta L. 
Natica lamarokiuna Buclius. 
Cerithiopsis mgosa Gld. 
DentaUnm entale L. 
Solen gcnndis Dkr. 
Sasicava aretica L. 
Panopaca generosa Gld. 
Mactra venerifunuis LXisli. 
Mactro SachaUnensis Schrenck. 
Tellina nasnta Cour. 
Tcllina Yeddoensis Ltschke. 
l>osiiiia cxoleUi L. 
Cardium Californietise iK'sb. 
I^vicardium bnliatuin Atl. 
Area inflata Beevo. 
Area snbcrenaia Lischke. 
Ostrojv gig.Ls Thuidi. 
Anoniia jvitellifonnis L. 

To those 19 species, the following G aro to bo added which have not been 
found at Oji. 

Jiapniin hezoar Linin''. I'l. II. fig. 2. 

(Syst. nat. cd. 12, j). 1204, a" Buccinuni — Luiiuuvk. Hist, ii it. A- •. stv-ond 
ed. V. 9, p. 514, as Pyrula.— lleeve, Conch, icon, i'yviiia, ^il. 4, f. ir>.().— 
Lischko. Japan . Meorcs-Gonch. v. I, p. 51.— Morse, 8hel1-moimd of Omeri. 
p. 34.). 



S2 

Liflchlce describes quite eonecUy tlie Tokio specimens (with bulky, bat 

Boraewhat elevated spire, long and cun'cd canal and ratlier wide umbilicus) as 
belonging to the variety «\lk'd Rupan i Thom i«i;iii!i liy Crosse ( Joiirn il dti Com-b., 
V. 9, p. 176 aud 268, pi. d, lOj. The sjKxiiueiis are jHirlectly alike ; tliey are 
not at all nomerouB in any of the tertiary deposits, and very few only occurroil 
atSnnigailai 

Zampania zonalis Lamarck. PI. II. fig. 12. 
(Hist. nat. see. od. vol. 9, p. 299, us Ceritluiun.—Sowerby, Thes. Conch. 

2, p. 884^ pL 185« f. 264 and 265.— Adams, Genera of shelb, 1 , p. 289, 
pi. 90, f. 5 and 5a.— Beeve, Gondi. loon. Lampania, pi. 1, f. 5a-c.— Tdschke, 
Japan. HoenspGonch. 1, p. 73, pi. 6, f. 15 and 16, and t. 2, p. 69.). 

Tnrreted, with the proportion of axis to diameter nearly as 3 to 1, with 

many plain whorls covered by some spiral n\>a and by i ur'. e<l longitudinal ribs 
which make the fonner aj)|>ear frraniiliitcd. witli a bro;i<l outor lip and a deep 
and broad notch in it, the sjiecies is e;i.«ily to b,^ rc.'On"'''-'''^' l''i*"ii Lanipania 
multiformis Lischke, the only other sjiccies which i^ im^Mttunt lor thi^ [>:i()er, 
L. sonalis diffen first by the deepor notdi of the lip, then by the stmighter 
and wider oanal. The other diflbrences— stronger sculptare and tendency to 
ginduatctl whorls in L. zonalis— are not constant.— I leave it undecided whether 
those two characters suffice to cimracterizc L. iniiltitoniiis ns a ppccies. From 
Takigashira-inura (v. next chapter), where the Lainpaniju are very frajuent, I 
have among many specimens providetl with a deep notch, some without it, and 
yet a few of the latter have oomparattrely strong ribs and a graduated spire, 
liisehke (r. 2, p. 69, pi. 5, f. 23 and 24) pronounced th«n a variety. Othw spe- 
dmens show an intermediate size of the notch; and even the canal which is 
coinjmratively the best clmractcr, shows, in one or two instftnces, an iiiternieiHsito 
.shajK;. At any rate, the t;pcciinens of Suriigadai, by far less innru'rons than 
those of Takigashira, all have the chanicterB of L. zonalis l>esh. They reach 
tiie same w» which is meetly seen at Takigashiro, vut. 34 mm. in height and 
12 in diuiieler. 

Globulus su^rl/ue Gould. 
(Otia oonchol. p. 156.— Ltschkot jap. Meeres-oonoh. v. 2, p. 83, pi. 5, f. 
18-21.). 

Some specimens of Surugadai correspondiag—in their rather elevated spire, 
in iheir spiral fiirrowi, m siae. 15 mm. in hdght and 20 in diameter with 7 whorls, 

in the sick umbilical callus and ovate aperture— e.xactly to Oould's diagnods 
and to Lischko's figures, I cannot but identify them, I omit to discuss the ques- 
tion, left also unsettled liy Lischke, whether Gould's species is really a good one. 
The number of speciuieus from \ okuhama and Takigashira is much larger, and 
moreover some of them show diffiwent oharaoters, vis. those of Globnlns moniH- 
ftr Lamarak; hut even there I do not find any intermediate fonn. I therefore 
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think it best to wpamte ikem proTiaorily. At Sunigadai mostly fragments are 
found, Bome of them with nico pearly Itutre and with traces of coloar-maridngs 
on some parts of the shell. 

Cjftker«a nurHrtx Idnn& 

iSyst. nat. lmI. 12, p. 1132.-"^i liiv:-: k. t: r li ij'^n. Vn]]. p. MS tO 550.— 
Lischke, jap. Meeres-Conch. v. 1, p. 122, and v. 2, p. 108.). 

Otnitting the discnadon nlxmt tho VimiU nf t1ii>< species, inost unhappily 
divided into a great many Fo-t^alleil specios uikI varirtit's, an l ivftTrini^, like 
Lischke, to Schreiick's shitements on tliis niitter, I cliissit'v tin* ( 'vtlit'ri'a! of the 
tertiary beils of tho environs of Tokio ueoording to tlieso authors. 1 add, liow- 
ever, tiiat oooordtng to other authors tho name of the freqnent Japanese Cytho- 
reee, which are identical with the fossil ones, would be 0. Insoria Chemnitz (Gon- 
ohyl. — ^Cahinet v. 9, p. 337; Lnuinrck, hist nat. 2d. od. v. f), p. 207: luM iuer, 
Monogniphie d. Molhiskcu-Gattuu*:; Vt-tuis p. 30, pi. 12, f. lU of \\hich also 
'sub-varieties' havolncn largely ostiihli.shed. The trians;u1ar. postoiiurly elonga- 
ted form, the smoothness, the typical hinge and not very tliick shell, in some 
instaooea also slight colonr-maiks, are common to all the fossil shells. A few of 
ihem, though very small or broken, wore found at Sumgndai. 

CycUna sinensis (Linnc) Gmelin. PI. VI. fig. 2.' 

(Sj'st. nat. Linn. cd. 13, p. 32S5. — The name was altered into chinensis 
by Lamarck, hist. uat. 2d. ed. vol. 6, p. 291, Beeve, Gonch. lotm. Artemis, 
pi. 1, f. 6, Sowerby, Thee. Oonch. v. 2, p. 661, Lischke* japan. Meeres- 
Conch. V. 1, p. 126, 2, p. Ill, and Morse, Shell'mound of Omoii, p. 
27, pi. 18, f. 1.). 

The height is a little greater than the length, the surface covered with fine 
fadiating strisa crocsing the lines of gvowtli. IV'sidcs, the F{x<cics is easily 
recognizfHl by its crenulated inner margin ainl by its flat binulu. It is by far 
. more frec[iu:nt ia the Tokio-Bay than it was formerly suppost-d to In*, but it <loe8 
not occur frequently in any of tho tertiary deiiosits, and the specimens, not reach- 
ing the sixe of the living ones, are in every respect so much like them that there 
seems to be no neoesnty for diseussing here tho value of the statements of Mores 
con( (*niing the smaller size and comparatively smaller length of the recent shells. 
The diflTerencfS given by Mcrsc — viz. 1 fo l.n.')7 us proportion nf tli-- l''n','tli t<i the 
height of sliell-muuii l pjK'ciini-:is. aii'l 1 tn I fnr the sunv iliiiii ii^iuiis uf iIk! 
recent ones — are but slight, and so the case may ^lossibiy Imj as in Doi.iuia e.voleta L. 

Tapes decussatus Linne. 
(Syst. nat. ed. 12, p. 113r>, iis Venus.— diuelin. sysf. nit. L. el. 13. p. 
3204, no. 35, with vnrietiossubjio. .'>7, G4 and 91), as Vcuius.— Lanian k, 
hist nat. 2d. ed. v. p 375, as Venus.— Forbes and Hanlcy, brit Moll, 
pi 25, f. 1, and V. 1, p. 379.—Sowerby, Thcs. Conch, v. 2, p. 693, pi. 150, 
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f. lis anil I16.-Jdln]rs» brik Ooocb. v. 3, p. 359.~Weiu1iuiff, Conch. 
(I. Hittelo. T. 1, p. 97.-S. Wood, Cmg-Mollnsai, v. 2, p. 327, Suppl. p. 
145, pi. 10, f. 4 — Dunkcr, Molhiscn JajTonitsv p. 2G. — Jv-hrenclc, nonl- 
japon.'MolI. p. 533.— Syn. Tajx-s Pliilippinarum Adams urrl Reeve, Zool. 
•of the voyage of H. M.'8. Siimaning, Moll. p. 79, pi. 22, f. 10; Sowerby, 
ThflB. OQDoh. T. 2, p. 694, pi. 151, f. 146 and 147; Keoro, Coneli. loon. 
Tupm, pi. 11( 1 56; Liidike, japan. Heeiea-Oondi. v. 1, p. 115, 3, p. 
108 and 3, p. 78, pi. 10, f. 4, the lost representing a variety odled 
Tapes dncalis by Roemer, Monogr. der Moll.-GaU. Veniu, t. 3, p. 82| 
pi. 2S, f. 3.). 

It Kcras strange, indeed, that Lischke rejects the determinatiooR of Dunkcr 
and Schrcnck, and also of Jay, hasoA upon a Bcniptilons oxaminalion of hnndrals 
of specimens, and that he tries to point out diflerenccs wliicli do not correspond 
to what is raally aeen in the East-Asiatic specimens. They arc indeed far from 
being alwayi tiiidmr, or shorter, than the European onea. The poaterior dona] 
mugm k very often joik aa abdt^t in tho Ji^anen didb aa in the BanipBBn, 
and the diflbranoes seen in one part of the globe recur in the other. Am for the 
scnlpturc, the tariability of the European (specimens may have even a little 
wider range. One of Lischke's reason.s for giving T. Philippinanim a di.stiiict 
species seems to bo that T. docussatus is not an arctic nhcll. But arbitrary as it 
nndoubtodly ia to v^ect the wide distribntkm of a species on this aooonnt, this 
veasoo is also mnbh waskened by the ooonrrsnce of T. decnsntns not only in the 
British seas, but also in the diluvial post-glacial beds of North-Britain.— The 
spedes is not uncommon in other Japanese localities containing tertiary be*!^, 
but only rarely met with at Sunigodai. It reaches here 36 mm. io length, 25 
in height and 16 in Uiicknew. 

8HINAGAWA. 

The muEl plate to be mentioned is a deep railway-eutting in the southwes- 
tern port of Tddo ilsdfi next to the station of Shinagyiwa. It ia very near ^ 
se0| but dose not bdong to the Unff-ezposnres mentioned in the following 

diapter. 

The railway-cntting dissoctn, in its northeastern pixrt, tertiary l)e<ls iincon- 
forroably covered by lower diluvial strata. As far as the vegetation allows to 
see, both foimations are Iwriaootal. The uDconformability, however, is obvious. 
^Hie limit is ondnlafted and slopes so rapidly, that, in ihe southwestern part of 
the rame ontting, only diluvial stmta, mostly formed of gmvcl, are exposed, and 
they fill up the whole cutting from the top to the very bottom. The best plaoe 
for digging- out phf'lls in a few yards boyond tlio bridge leutliiig over tlie eiitting, 
at a short dist;incxi from the station, and 1 to 2 meters above the raiUvay-level. 
This digging being kindly allowctl by the authorities, I obtained here the follow- 
ing spedes already mentioned from one or both of the fore|{oing locatlUes. 
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Neptnnea arthritica Va)enc.-(Bee Oji.) 

Nassa japonica Adams.— (do. and Suiug^Kliu.) 

Riiigicula archifci Gould— (Sec Oji.) 

CohimbcUa scrii)ta. L.— (See Oji and Surugatlai.) 

Natica Lamarckiaua Recluz.— (See Oji and Surugadw.) 

Gbemnitsia elegantiaiiiia M oni— <8ee Oji.) 

Odiwtomia plaaata Gould.— (do.) 

Lampania zonalis Lamarck.— (See SnrugadaL) 

Globuhts suiierbufl GouM — (See Simigadat.) 

IXntalium entale L.Hfx-e Uji and Smnigadai.) 

i'auopaca generoea Gould.— (do.) 

Swdcava aretioa L.— (do.) 

Lutraria Knttalli Gonr.-(8M Oji.) 

Miwtra voncrlformis Desh.— (See Oji and Snnigadu.) 

Mactni Siicliulinensw St-lirenck — (do.) 

Venius (Mcn-euaria) Stimpsoni Gould.— (Sec Oji.j 

Saxidomus purpuratus Sow.— (do.) 

Doriuia esoleta L.— (See Oji m\ SiinigM>u.) 

Caidium CaliforaSenaeBosb.— (do.) 

l4unrioardium bullatum Ad.— ^do.) 

Ijosaca nibra Mont. — (Sec Oji.) 

Kellia orl,i<',i]aris ^lont.— (<lo.) 

Lucina Itorualis L.— («lo.) 

Pectunculufi glycimeris li,— (do,) 

Nucnla CobWdiw 8ow.-(do. Of this ipedca wme laige niediiieiHi haw 

Ijeen found at Shinagawn.) 
Peden laqueutus Svjw.— (See Oji.) 
Ostrea gigas Thunb.-;Seo Oji and Surug^dai.) 
Anomia patellifonnin L.— 'do.) 
To these 28 8i.ecio8 the followiug 8 (ouo of which ih a bnichiopqd. wMWt 4 
are gasteroiKida and 3 aMichifora) are to bo adde^* 

Fd9U§ inconstans Lischku. 
(Japm. Meeres-Conch. v. 1, p. 34, pi. 2, f. 1-G, v. 2, p. 26, pi. 3, f. 1-5.) 

LeaTin<' the responsibility for the flpecies to the author, I simply note the 
presence of°a few si«cimens corrosiionding entirely to Liachkea deecription, 
diagnoeifl and figures at Shiiiagawa. We abiU meat fWi tl» opoa mon 

in the 7th chapter. 

The ihen elongated, fiiaifoiin, with a long canal, «trong nbs on the 

elevatfld apira^ which Wcoxm much weaker on the last whorls, and spiral striw 
ODO of which, in the middle of the upper whorls is ofl^n placeil upon an elevated 
carina This character is lost in the smaller variety which occurs almost exclu- 
aively in the f<««l «tat*.. It w al)ont 80 mm. lon^ and hM a dlavieter of 27 
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mm. Ah for tho differences fnim other spocies provided with ft long CMial* 
e. g. F. nodoRoplicatns Dkr (Novit. cooch. II, pi. 33. f. 3 and 4) from Japan, 

F. BiKctnira A«l. and Kec'v«; (curidi. Icon. Fiisus, pi. IS, f. OS), also a Japanese 
form anil mentionel as pmi-U by Sclnviick (N'onljap.iii. Moll. p. 417), and F. 
Novae Ilollandiao Kcovc (1. c. f. 70) whicli >v'lirL'Ufk Kay.H is synonynioiis with 
F. Spectrum, I refer to Lischke, without entering into tho above-mentioned 
question^ for whose discowion the material provided by the tertiary layers ia 
question is evidently not snffieient. 

Ncptum^a {6i/'hn] iiracHix da CoMta. 
(Brit. Condi. [.. 12A, pi. 0, f. 5.— Jeffreyg, brit. Oonch. v. 4, p. 335.— 
8. Wood, Crag Moll. I, p. 46« pi. 6, f. 10, peiliaps only lartly; Moond 
mippl. p. 7, pi 2, f. 4.— Syn. Fu.stis islaudiciis Forbes and ' Hanky* brit 
Moll. T. 3, p. 416, pi. 103. f. 1 and 3 and pi. SS, f. 2.). ' 

The differences between Neptnnea islandiea, which has a bulbifonn apex, 
N. propinqna. wliirh liiu-^ a sniallrr n\nidn'r of spiral elevated lines on tho tipper 
whorls, anil N. ''nicilis are Imt sliirlit. Tlie litter is cliiellv s;iid to luive a .shor- 
iev c.i!i;il uii l to lie suiallcr tluiu X. islaadiui IJhcmn.; but })crhapa S. Wood 
may be *iu\Ui right in saying (in bis 2d supplonent) that all tbese fonns— tog^ 
tber, perhaps, with Sipho tortuosus, vontticosus, Sarsii and Ledcenbyi— inay be 
only ' inconstant vanotics of Sipho islandicits.'— One spedmeu firom Shinagawa 
has the characters of N. gracilis. 

Purpura lapUlu9 lAuae. 
(Sjst. nat. 0(1. 12, p. 1202.— Forbes and Hanley, brit. Moll. v. 3, p. iSOt 

pi. 10-2, f. 1-3 and pi. LL., f. 4.-Jeffrey.s, brit. Concli. v. 4, p. 276.— 
S. \Vo<h1, rni'.'.-:>rolI. L 3G, pi. 4, r. 6,- 2d Suppl. p. f), pi. 1, f 13.— 
tiould, llep. oil tilt' invertobr. of ^la^s., 2d od. by Binney, Moll,, p. 3C0.). 

The sliell, vari;iMe n.« it is fn'<|t;ent, is but seldom found in the Japanese 
tertiary <lep<i.sits. One fragiiiein, lii'luuging to the common form with strong 
spiral ribs and somewhat elongated in outline, luu been found at Shinagawa. 

Cemfiiln noiicliiun Liime. 

(irantissa, p. T).}], ius ratella.— Lowe, zoulogieal Journal, v. 3, 1828, p. 
77, as runcturellu.— Gouhl, Hop. on the invert, of Mobs. 2d ed. p. 27G, 
f. 537.). 

Oblong (diameters as 5 to 3l, radially ril>l>ed, with a small fissure near the 
apes, thh sraall shell, about 7 mm. long, has been onoo found at Shinagawa. 
The ntnuber of the ribs is 20; concontrical strim and mostly one very feeble rib 

in the middle of tho interval are to Ixj seen between them. The f ri i and 
Scnlptnro of the siiell correspond exaetly witli llie quofe<l figures atui make it 
imiO'-ii'Ii' to idi^ntil'y it with the I'liget-SiMMil mdiI t)raiige-ilarbiiur species 
lueutiioncd in (Juuld's Utia conchol. p. 14. Tlie outline, especially tho very 
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(lirtV'ront angle <>t" divergence, ami the (liHVronce of tlic plate distinguish thisslioU 
from Puiicturella (Jo()[)eri ('ari> utct (jic^i;. of new marine shells from California, 
rniciAslings of the Ca. Acad, of Nat. k.'. v. 3.\ 

Limopgia nuritn \h'«: ]i[. PI. VI fig. *27. 

(Conch. Itws, Sul»ajH'rin. p. 4S;'), pi. 11, f. 9. jus Aan.— IX'fratict', Diet. 
Scient pi. 39, p. 224.— Goldfuss, Petrefacta Gennun. v. 2, p. 163, pi. 126, 
f. 14.— Pbilippi, Eanin. Moll. Sie. v. 1, p. 63, and r. 2, p. 45. All tbeie 
authora apply the generic name of Pectunculm.— S. Wood, Cng^Holl. 
II, p. 70, jH. 9f f. 2 and Snppl. p. 1]7.-Jeffrejis bnt Conch, v. 2, 
p. 161.). 

This spedos, na faros I liiiosv. hti^t never hoon fuuiKl living in thePadBo 
Ow.sin or in its b-iys, nor in tli;! Ki^t-In lian Sia, and t von tin: frpnns socms to 
lie wanting oxoopt in tin; very nMnote.st o truer of thi^^ part of tlio ocean, in tlie 
Re<l Sea. The shv\h, not rare at Sliinagawa, are eisily <li8tingui^lie<l from Pc- 
ctnncttlas by their sharp and smooth moi^n. Besidesi thej aro mostly more 
oblique^ and their ribe are a little sharper. Tlie cancellated snrlace, on whidi the 
radiafing rihs prevail, is exactly the ainie as in the Europwin fossil specimens, 
and tlie only dilTerenco wliicli coiild be tuuml is the nnmlior of tw'tli whieh 
according to JeiVrt^ys is alxmt a dozen. This d<u*8 not corresfiond to the i>hiiia- 
gawa siH.'cimens winch are partly large, reaching 17 mm. in height and 18 in 
length, and *moetly very well preserved. They have never less than 14 teeth 
and oflen 18, or 9 on each nde of the cartil^ pit, and in a few instance*, on^ 
or in the posterior side even 2— may be ad(le<l. But all the figures and Wood's 
desfri[>tion ]>rme to a certainty that the normal nunil)cr of teeth is indeed 18, 
and that a sionlli r immVier indi atos either an obliteration or an imperfect stagH 
of development. Tlie vertiL-al range of the species is comparatively great, as it 
is found in tiie Pnlun-liko miooono depositB of North-Germany as well as in the 
Subapennino formation. It is also found in the crag and m said to oociir in the 
gladal beds (where it may be deriTatiro). Jeflreys and othen say that it still 
esttts near the northwestern coast of Britain. 

Peeten Itutut Gould. 

(Otia eonchol. p 177 — Car|)enter, Rep. II, p. 587; Cuming and Lischke, 
V. i . exclnde. 1 tivvever, the f^jieoiinens from New Zealand, mentioned by 
G.-uld 1. e. p '.)-,;xui[ ti-uaNl in Atl. of Moll, of Wilke's Exp!, pi. 42, f. 
j71 ; they unite ihy latter to P. Dietlenbachii Gray. — Lischke, Japan. 
Heeres-Conch. v. 1, p. 169, pi. 12, f. 6 and 7; vol. 2, p. 157.). 

Omitting, in thi.s utso aUo, a critical investigation whether the species is 
really good or not, I identify the shells from Shinagawa with it and particularly 
with Idschke's figure 6 1. e. They are few in number, mostly broken. One is 
entire but smaller than the roentione<i figuiv; it has 10 strong ribs with foliated 
projeoUons, and the number of the intermediate ribs is mostly 3, sometimes 4 
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nr 2. Tho mtiline is noarly drcttlAT, the length almost its '^rxA iw the height. 

The Riiuci(.>s te ho ootn[iaiO(l nro P. scnatoritis L., but also 1*. Iiafltatus S<^\v. 
(Cioiil<V« liurii iiis), a very viiri iMi« sp * ii s wlnVli verges towanlsl*. ruliidus Hinds 
(nf Aloshka) as well as towar.ls P. iAkodi^us Miicll. 

0$trea dtiuelatnelloia Lischko. 
{Japan. Mccrcs-Conch. 1, p. 177, pi. 13, f. a and b, pi. 14, f. 1 an I v. 
a, p. lU ). 

TliW S|iocIgs may Ik3 s;n I to l>c still mow I'militful mid rt'M.'tnlik's ' 
vcrv much those fonns wliirh Wo ul ropifscnts (( 'ra;4. Moll. H. j> 17. pi. 1, f. I 
an l pi. f. 2) iimler the name of Ostica prineepp, or Nyst (not Soworby) as 
0. iin liiluta iC.Mpi. foirs. do IIelgi<inc, p. 324, pi. 24, f. and pi. 2r>, f. 7*.). 
Some large and good f^pcciinens ircrc, together with many fragments, fotmd at 
Bhinagawo. 

Waldheimia Qrayi Davidson. 
(Prosood. of ^1. 8oc J^ndon, 1852, p. 76 ; iUtl. 1871, April, p. 304, pi. 
31, f. 7 and 8.— Adams, Ann. Mag. Nat. Hist. 2d-serics. v. 11, p. 99.). 

Though only one lower valve of this species— almndantly oocnrring in 

Jnpan—h.is Ik'oii found at Sldnagjiwa, it lisw some importance as the only speci- 
men of BracliioiMHla of ihf 'V'<Vw layers. It is easily m'n<rniKjil by its ronnded 
triai^lar ribs (about 15) au<l nio<leiutely tnuisvci-sc sliajtc. 



By tlic addition of the njw species from Snmg-adai at\d Shinagiiwa tlw 
total atnoniit liocotnos 7(1. Tliis niimlior is ai^ain increased by the localilies near 
Yokohama wliiuli arc to follow in the next chapter. 
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CHAPTER VI. 



THE TBRTIARY DEPOSITS OK TQIi ENVIRONS OF YOKOHAMA. 

KANAOAWA. 

The biuf]^ near tiiu still ion of Kuntijpiwa (tlio firat from Yokokima in tho 
lUrooiion to Tokio) give a very good idea of the strata in question and of tlio 
nmy in which thejr are unconfornuibly covered by the qiiatemary bedii and thero- 
foro have l)ecn rcprcsL'titf l not only in the [xbove-quoted figinv, l»ut also in 
fii,niR- 2 a;j(| 3, pliite I; vol tlu'V arc not ri 'h iti (ossiN, Tln^ m".1;' vertical 

blufiri arc almost I'vi-rywhiTi' ci)iin):)su 1 tul'.i '.miis, gnu ish-giroii rocks, mostly 
a little soft, uiid K'^Kinitcl iiitu thlL-k stnitii. Tltey uru, of course, liiuitc«l above 
by an undulating lino, wair which, in tho strata themselves, sometimes a few 
shells appoiir. This is also the Ciiso in some parts of tlio lower stiata, but tho 
number of the S|iceiinvn8 always small, and they are scattereil over the slope 
of the tiifii'^conH and s;iiuly clay. 

The greater i>;irt of (lie- ^lolliisca fouii I ;uc Inr^e I siu.ill siivvMincns of 
Xucula t'o^Jjoldiae Sow., which, tlioiigii luuslly brc-aliitig iiit** siiuill fnigiueiit.s 
when taken out of the nntive rosk, yst in a few inskuiuas wore good and always 
helped to make out the chainctors of the interesting species. It was here that 
the speciinon (ri. ^'I, f. 2!^^] with (he smooth inferior belt of 2.G millimotLTS in 
bmnlth was ftuiiid. Next (o ]>c iiiciitioiicd is M>)0 (trmnyln liiiitic which will 
Im' (lisci)sscd with other sinxitw found at Taki;^:ishini-Miim wlicrc it is abundant. 
To tiimh the list of Conchifura, I have only to jwlil Oitna ijlyass Thiuib., /V 
eUn fliea L. Avcu $ul>erenata Lischke, Donnia tx^ita L. and Tajxt (lceu$- 
$atu$ L. 6astcn>|)0ili» are not found except two N^eptnneat, one of which u 
2V. gracilis da Cost^i, whilst the other turns out to be the tiue A'. islnuJiea 
Cliemn. (Concbyl.-Cal.ii:et. v. 4, |). loO, pi. 141, f. 1312 and 1313; JclTrevs, 
brit. Conch, v. 4, \t 3.33'. It didlrs from tlr.; fi>rt".xoitij^, as his bcL-n .said uliove 
(vide chapter bliinagawu), by u umw obtitsf, bulbiforui and upturned apex ; 
bomdes, it has a more o!ongated spire, whilst tlie tnnttverso strim on tho whoris 
do not diflbr from those af N. gracilis. 

YOKOH.XMA ni.l FF, KA.^rKHS PART. 

F rum Kanagnwa station the stei^p and high lilut!-1ine retreats to a oofisideruble 
<listunco and tlnis forms a bay Itetwocn tliis plac: ai:d Yokohama. Thi« portion 
oilers no ivmarkuble localities in whidi fossils are to lie found. The next 
place in which this is the crtix'. U llie Yokahania I>luiVin tho south of the town, 
now covered with villus. At the |K>iut where tlie bluiDiuo readies (he sea, 
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the tertlarjr stmta mw seen to contain a ahelMajer, not very much above the 
levd of the Bea a»<I sinking neoittr and nearer to it beyond the ooal-ctoies 

and other iu'lustrial tsitablishmonta which are heru built Itt'tween the strand 
and the bluff. For a short distance, the layer descends nearly to the strand, 
whilst blocks of tertii\ry rocks tumbled down are ecattered along the shore. 
Ham I collected, partly in these blocks, bnt moetljin the native shell-Iajer, 
a amall nmnber of shells, taking of course very great care not to mistake 
leoent shells^ for instance oystera which cover boiuo of the blocks, for tertiary 
ones. It may be rcmarkcii, however, for this and for many other localities, that 
the state of preservation mostly suflici'fl to jireveut stich a misUikc; for excellent 
as it souictimes wais (exhibiting in nmny viu^va even traces of color, or nacreous 
lustreX yet all the tertiary shells were uneqiuvocally fossil, rcsembliog in every 
respect certain European tertiaiy shells, e. g. the Yienneset Antwerp and Ton- 
mine miooene shells, or those of Grignon, but abo\'e all the subapennine fossils.— 
The diluvial rocks— which also descend very low, just above the .shell layer— do 
not contain any well preserved shells (indeed scarcely any slu-lls at all), and are 
so different from the tertiary tufaceous clays and shell- bed.s that there is no 
difficulty in distinguishing the blocks. 

LIST OF 8PBCIE8. 

H^itiinea arthritioa Valenciemies.— (8ee Oji, Shinagawa.) 

Naasajaponica Adams.^do.) 

Purpura lapilhis L.— (See Shinagawa.) 

Lampanin zonalis Lamarck.— (See Sunigatlai, Shinagawa.) 

Fanopaea generosa Gould.— (See Oji, Surugadai, Shinagawa.) 

Tellina nasnta Ooniaid.-(8ee Oji, Surugadai, Shinagawa.) 

Oonnm eroleta ^—(See Oji, Surugadai, Shinagawa and Eanagawa.) 

Oardinm Califomiense Dcsh.— (See Oji, Surugadai, Shinagawa.) 

LaevicanliunV bullatum Ad.-— (do.) 

Area inflata Reeve. — (See Oji, Surugailai.) 

Area subcrenata Lischke.— (See Oji, Surugadai and Kauagawa.) 

Feetunfinlus glycimeris L.H8oeOji, Shinspiwa.) 

Peeten laqneatns Sow.— ^lee 0^ Shinagawa.— Found frequently in the 

eastern part of the Bluff.) 
Ostrea g^pss Thunberg.— (See Oji, Surugadai, Sbioag|»wa and Kanagawa.) 

To these species mentioned already from Tokio two more ace to be added : 

DoUvm lulsoifomtMii KOstnr. 

(2d ed. of Chemnitz, Conchyl.-Cuh v Abtli I, pt. 2, p. 66, pi. 58.— 
Lischke, Ja{mn. Meeres-Concli . v. 1, p. ().") and v. 2, p. .'jT.— .\ -c'nlinj; 
to this author, the species is synonyinons to 1). japonicuni I'linker, Novit. 
oonchol. V. 2, p. 104, pi. 35 and 36; and to J), variegatum Kuster, 1. c. 
jt. 74, and'Sehranck, nordjapan. Holt. p. 401, non Lamaitk.) 
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The bulky, deoply furrowed Kht^ll— on wlunm Hurfiicti Ati;t moiiM bruail rifafl 
with iiarrovv int.-i •. ,i)s ;i|i|i.-,ir. tiinch llirt-r on t)iir in>>;i! I th:vn on tin- shell 
itwlf— has lif'-n r<niinl niirly in tht! l>l«ifks uii l slH-il-lsivi-r tif the Vi»ki>luiin»i 
RhilT. 'rhuiiL'li in"'t'v oiilv iii'Oil'ls, tlii- im ns. on iM'ini^ cornpiroil witli 
recent iKiliji, left no tloiiht wliulcvci jiIkuiI tiii'ir Mcntit) willi the aWvti- men- 
tioned 

'J'<iptK i jifilt^jitiiii riiili|>[ii. 
<Zi'itH.-hiitt t'lir M.iliuo/i>ol. IS47, p. SJ, .m l A!ihil»biHj»en etc. v. 3, p. 7G, 
VentHt, d. 7, f. 3.— Sowerhy, Thw. (Jiiiieb. v. 2, i». 680, pi. 145, f. 17. 
Ijisahke, japm. Bfeures-Con.-h. v. 1, p. 119, and v. 3, p. 8D, pi. 6, 
r. 8-11.) 

The vpecics which bcUin^ to tfie griMtp of Tapcis papiUoniioeiw L. shows 
sculpture, prillia! sinus nw] onl'imj douljtlwBly to be Mfntiva! witli smnc sped- 
mens at Yukohtuiia. Que uf th<>in ropresents the variety figuml by Lischke. 

SOUTH WESTKHN P.\UT OF THK YOKOHAMA BIA'KF. 

Crowing the bluff in itH western part froni N. to S., we find a Iwoad and 
well oonRtriicU*d ftKitiiath leading down to the w.Hi'aide and to tlto flshennen's 
houses plired next to tho «*a This why in dwply cnt into the rock ami, as it 

CrOBSTK t)iL- line wImiIi divides tli- u' iiti in it v and t! <• tnti.uy strata with tlie 
fehell-Iaycr, lien- lully ilevclojicil li< !o'.\ tli.it a <^n-.\r many shells nri' iln;^ i>ut 
and H[iruv(l over ii jmit ol tiie ru;id. son)c l)ein;L; iiLso visiMe in their native rucks 
on the siikv (»r the mad. Thiip. thonjjrh now no clear idea of the nature and 
poeition of the dtr.ita w •jivi'ti hr thin cx|MKinre. yvt 1 watt able to make here 
sonic iiiMitions to the coMeetinn of foHt^ilii. The nninbiT iif Kficcitti, however, 
which 1 ciui ii>fi<:n uitli cettainty to llie tertiary ferniatioii, is very small and 
imluili's notliin<; that lia< int h n. lo iiid al^o in othm' p'aics. The laryi-st 
uiinilK-r of sjieciniuns is I'urnisheil hv Mmtiti vfueri/ormiit liesh., next to it by 
OlcbulM tuper!tu$ Gould. Some Apsciinens of htmpftuia zonalit L-itn»rck, 
a hingleonuof Lampania mulliformh Lischke (vi«le Imlow, Takigashim Miini), 
on whtKH! ndution to Ti /on i!Is I have nia Ic jilreii ly some rem irk« when treating 
the latter one f from Stirii^a<l,Li). on;- s|>"eiintfU of Tapes dccUfsatHS L. and some 
o( Oulini >/i^na Thindt. ua* to iie added. 

TAKUJASlilUA .VI U.\. 

At the nnitbmi month of ihc canal which Iculs iVt-ni Vo!;ohaHia-harlM>iir 

aloii<^ the rSlnlf slope and its western prn!on.^ iii<m and at last turns to the south 
and reaches the sen a'^ iin. th" ^ illa-i'-or M ur i o| Talcii; ishira is sit-nated. (ioiii.» 
along tile can d, soon alter iiaviiij^ Icl't the sni.ili pari ol" tlu liliilV which i.s inter- 
sected by the canal, and on gutting to the open low ground K^yoml, wo reac^ a 
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gmvd-tlciioeit which it* uml fur ungtiiueriug iinqMMcs, and iit ciivvn.<d by uwiiiim- 
tionably alluvial dcixisitM. Tin y have liecn lUwril'i 1 in tli* sicoml chapter as 
mostly {K'nty; the lowest put ol'llu-m is itupurc. ilaiU-coioiirtnl s uul, 0 5 meter 
in thickiu'ss. Tho p<!l>l)le stmtiiiii ilM if iiir.st luive Urn i vpf-, i! to tin- ii'-tioti 
of the seii ilmiiig soim.' [url ol tin; alluvial cr.i, as bct'uru m'.'ntiuaeil ; but iieillier 
the admixiuros of peaty and hamoso culistiince, nor tlio rooent oysters covering 
some of tho {nhhlcs prove at all an alluvial origin of iiio entire pchhio layer. 
For those oysters are all c >:i:i i I t ) I'l • s'r> '.liciil p'ihhlcd, aud tli - whole 
stmtuin is evidently ii ••nutimMtioit i>f <li • ! ivi r wlilcli ap[t".»!s ue\t Id the limit 
of the ItTtiury deposits in t!u lilutV hlop; U-t'.vt on Takijfishim Miim and Yoko- 
hama. The section seen tlu iv i;ives 

(i metres n|'}».r dilnvi il l)ain inix 'il with liuniivse SimI near the surface. 
9 ni. grtiyiiih clay, mostly in thiik strata, hut n>uielin)es att^'rnnting with 

thin layers of Mndy soil 
0.5 to 1.5 m. grayi.4h Conghtnicr.ite. 

{line of uneouforiiut'jiUty.) 
18 ni (in max.) clayitth and tufa-vtHw. p Ui- granish-gmy Ktratii, lo!crably 

hanl. 

f) ni. liii the avenei' ) su-aly -i-ii. u'so <;i-i\-iii.-li >ri'ay, 

As the coiiylomerate-liyei very "jriuiiuiiiy slitpe--' lU'W a to the level uf tho lower 
pliun) and as it ia exactly like the roii>;h>nuT.Uc-layvr mentioned ftbo\'o, there 
can bo no doubt about tho latter helont;iti^ to I he Mxaa geological horizon, viz. 
to the low6r diluvial formalion. 

Below this layer ami tli<' of mu-onl't rmahility. we liml at Taki-^'sishir.i 
the same clayish soil which is the tlii^^lvrst jurl uf the seoii m given aK>vc. 
Ihilf-way between the blull" an I i!ie pia wlu r - the gravel is «lrg, a kr^'qiuintity 
oftihells apiHinis, only Httrptussod hy that of Ojt. This »hell-layer was afterwards 
found to extend from tho sloiie of the hhitT of the gravel lield, though the rich^ 
est development is confined to the lirst-mentiouod place. It tiauvety neeils l»e 
added that only such S|iecime!is v.i ir .luiniitnl as weir umlonbtedly fonml in 
the slmtn Ix-low the gravel, au.l anyihiiij; imt tViuiid iu tlu' n ative soil t>t' this 
part of the geological section was rij:<«ii>i;.siy e.xelnileil. I found the following 
fomls mentioned already frojn other localities: 

Fusns iiuniistaus LisehUe — ^See t>hiiiaj^awa » 

NasKi jupuuica Adam.".— (See Oji, Shinugawa, Yukuhuma ) 

Nona livesocns Phil.HSee Oji. Thin sjiecies oocnrred almudantly at 

Tokigashim.) 
KaiKUia bczoar L.— (Si e Sun!;^adai.) 
("ohind>ella scripta I,.-iS, t; Oji, SnruL;adai, Shinaj^awa.l 
liingicula urctuta (jouhl.- Uji, Shinagavva. Seldom at Takigahhtni.) 
Nattca Laroarckiana Iteclnz.— (See Oji, Surugaihii, Shina-^.uva.) 
Odoittoinui plan.itA Gould.— (Soo Oji, Shinagtuva.) 
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Lnitii>iiii I /.oiialis Lamiirck.— ( Soc Sin!i>;ailiii, Shinaj^iwva, Yokoliania.) 

L:iili{iiUit.i iiiiiltil'onais I.isclikt', Japim. Mtm'S-Coiic!i. v. ], p. 74. pi. G, 
i. 1-10 luul V. '2, p. GJ, pi. ."», t'. 23 aiiil '24.— Thou^jh 1 exprcitsoil, 
when RiMiaking about thu forc<;(iin<; f:{>L-c ies, some donlita about the 
vahu) of the spsciHc chiir:ictcr:«, yet tho presenoo of all the marks 
giveti !iy Lischkc (viz. oljliiiuotn.^s of tliL' oanal, ftiul size of the 
notfli; t lit' flatness of tliu win 1 1>, tlif sli>;li<cr sciilptinv ami the 
U'ss clrvad'il ppiiv \,v\nj^ tmt tn:in,uit) nbli'^i-s me to quote also 
li. utultifonuU from Taki<;.u;liira as well as from thu westcin 
[urt of tho Yokolwiiia-HltiiT. In both places together, only a few 
Rliociiucns were fonml amoniiia miiUitmle of L. zonal k 

Troshus argyroiitutnus GouM.— {Sco Oji.) 

GlohnluH siiptMbiwGoiiM.— (StH» Snrngiulni and ciifltcm part of Yokohama* 

iShilV.i 

Tornalijia exiii.s liimk' i - . ' 

Dentaliiiin cntalc L.— j^See (.'ji, Snrugadai. Shinagawn.) 

SoloD gmndis Dunkcr-^Rtfi Oji, SurngAiUi.) 

Mya arenaria Linm's S)-st. iiat. cii. 1*2, p. 1112; Fork s anil Hanl^, bnt. 

Moll. V. 1. p. IGS ,ui.l pi. 10, f, A-O- .lenVey.s, l.rit. Conch v :i p 64; 
Wo.kI. Cra- :M..11. IF. p 279. [.l 2S, t', 2; I,i.<rhke, J.ip. :Vleen>s- 
Coiieli. V. I, p. i;]S ; Mur.M', Slu H-iii uii 1 of Oiimri, p. ;?'.), pi. IS, f. 4 ; 
pyu. Mya j«lM»hia« Jay, on ]\Iitll. of I'eny'.s Kxp. p. 2U2, j'l. 1, f. 
7 and 10. — The elougatcil form, bulboso anteriorly, obtusely 
pointed behind, the typical hinge etc. leave, as is unii'ersally ad* 
mitted, no doitLt aliuut the identity of iht; n>oetit Japanese s[X9(n- 
mens with tl;*' Ilcr.i] < an, KT-nt anil fos!<il. There is no diflerenco 
whatever b/twc ii tl: ■ iv. 'iit lai'aiR'.se sliells or tliO:so of thu 
mounds (.which Morse state.^ i.ot to dilVcr nt ail), ami those found 
at Takigashira. The shell has not been found in Tokio» but at 
Kanngawa; more alnmdantly, than at this place or at Takigashira, 
it occurs in the upper tertiary siiiulstones of Mlno (See Chapter 7.) 

M.ictr.i vofioriforniis Dosh.— ^S-c Oji, S'nroL^ul.ii, Shinaj^awa, wo.storn 
part of lilnir. -\t Takigashira, this Kj^'cies is much more niuncr- 
ons than tlio following one.) 

Hactra Sachalincnsis Sehrenck.— (See Oji, Sumgadai, Sliinagiiwa.) 

Tellina n.isuta Conr.— (See Oji, Rurugadai, Shtnagnwa, eastern part of 
T^lulT.) 

Tapes (h'cussah'.s L.— jS'ee Snrn;:;;ulai, western jiart ff nUliT.) 
Saxiihanns ]iiir]iinatns Sow. — :Si_v Oji, Shinagawa.) 

Cytherea uieretri.x I.. — ;^?ce Sunijjailai. Fropicntly fnunil at Takigsishira.) 
Dosinia exuleta L.—CSce Oji, Surugiubi, Shinagawa, Kanagawa, eastern 
part of BlulT. Itare at Takigashira.) 
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Cyclina iiineiiitti* Giiiel. — .Sue Siiru;;)i<liii.i 
Kellki siiborliK-niiuiH Mont — Uji, S}iiii.v;ipiwii.| 
l>asiie.'t fiilmi Mmit — S<'c < •ji, SIuhh;^ nv,i i 
]<licina Uuwilifi L — .Svf Uji, Sliiuii^.iwa ) 
Aren iiifliitii R(%»vi!.— ,8ve Oji, Siiru<;.i(l-.ii, lusU-ni [kuI ut' KiiilT. 
Area snlNmnntA LiMihktt.— Oji, Snriin[ailAi, eastern fiart of ninlT.) 
Pecton laetiiK Go iM —{Sec Shmaj^piwH. Not ri(.H|iitfut at Taki^sliim.) 
Ostrca gigait 'I limli -'.^ce Oji. Suru'^iilMi, S>liiiiAgawa, Kaiiagti-.vA, wcs- 
tiTn iiiiil (Nisti'in )>:ut of I'liill. > 
]^>sid(.'S tlieiii- S.i >-\K\'n.* louii'l als> in ntlier pliU-es, 7 luoru liavc Xkvh 
collected at Takigiwliim wtitoli aro Mttll tn Iks iliaciiMotl: 

Efitn nn jnpnuirn Kccvc. I'l. II. i' .'» 

(Conuli. k-oii. Kbtniia, pi. 1, f. ^5— SovwiUy. Thus, (.'fiiili. v A, p 7u, pi. 
215, f. 1 1 .— LiRolikCf Jrt]ivii. McvitHi-Coiifti. v. 1, [». (>7, and vol. 2, p. 
58.— Morec» Slicll MtMinil orOinori. p. t^), ]»l 18, f. 9.) 

Of tliia slicll not at. all um-t»iniiit»li in tlw Tukio-Ray and often lmHi«>)it to llie 
markett only a 8in<;k' K(M.viuiun h.iK bocn foun>l i' >smI at Takt;;asliin It in imall 
and liaa tlio angle of div< r^jenco wjnal ti> dO". U 'm-; in this resjiL'^ t m iter to 
Morse's s|KciiiK'ri» I'roni ()int>ri lliau to the ivfriit il is typicullv (Itu'IoikhI, 
witli tlio deep iioti;li IicIdw, tlie oviitt' u|k itiiit-. llu- suiootli Kiiriiux', and hiiS 
even some H]\'j:hi tmoop ofcolonr. 

I*urjttna Ivteo^totmi Cluaiiuilx. 

(Conch. Cab. y. 11, p. 83, pi. 187, f. 18(X) and 1801. Nov. wl. Ku«t«r» 
Ihirdnutn, pi. 19, f. 7 and 8.— Bme, Cnncli. Icon. Turpura, pi. 8, f. 
iW.— Liwhke, Jap. Mmes-C.Vtneh. v. 1 . p. 54 — Motw, Shnll-nionnd of 
Omori, p. 3.3.) 

One P{H'cinu'n of 37 niillinteterB in lioi>;lit an»l 24 in dinine'tcr. together 
with ft f«'W I'Mi^mt'iits. uivrs <'vi"1('ni-»' of die oxixtence of this spit ics in the ter- 
tiary lictU. It is tvpioul iiiiti \ui» hin:ul spir.il rows nl hi^ tulHMeles. the largest 
of aliich are placed near the np]tpr mitiiiv : a cimrave ttpiml groore is nxni next 
to the latter. 

ChtmniUio »calat i« I'hilippi. 
(Moll. Sicil. V. 1, p. 157, pi. 9, f. 9, m Melania, nncrward.« an <*hemni- 
twa.— F«>rlM'x and Hiuiley. hrit. Moll. v. :J. p. 2.') I, pi. 94, f. Sand pi. FF, 
f. 5. — It (Vn vs. lirit. (.'oiich. x*. 4, p. ITii). —Weinkanff, (Jonch. d. Miitolm., 

V. 2, p 21J. ;»^ Tuilioiiill i 1 

'I'lir (li-scriiiticn of .IcIlVi'v.. ! \\w li^niv of Koi-l>i'> ini'i llani'-y ]K'rl'<*itly 
u{;ivc with S4tni(' spreinien.s foni-ii at 'raiii>;asi»iia. 'I la y aie small, only 6 
inillinict4*nt hmg ami 2 hrniid. Inrreted. with ('honhlered whork. which niti cover- 
ol with IG strong liitigitiuHiial lilis and with many ^nlali tmiisvci>« striie 
apjioaring chiefly in the intervals. 
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This shell l)elong^ to the warnuT p«irt of the tetuftemte Atlantic region ; hut 
a Vfiriety, of el<>n>jited tV>nii. (sif .liUVcys ! c .itiii F'tIh's >\u<\ Hunley. ih. f. 1. 
Ch. nifefloeiiH) is more boreal, uiitl to thix variety oite ot the 8|)eciiiieaii may ho 
MNgned. The remark of Weinkatitr, that the ffpeciiw has not been found foanl. 
Mean not to be perfectly true, as JeflVeys mentions one specimen found in the 
Cng. 

The exact resernblamie of tlie liritish j»h«'lls uiul those of Takigashira does 
not allow lis ti) ixivc thi'tn my ntlicr iiaiii'- in npite of the wide distnncc of bnhitat 
and the «.iireity of the siwcieH in »tr.iti older than qiuiturnury. Perhaps 
the wide Atlantic di«tribution, which inchidesthe MmUterranean from Ciil)raltar 
to the MgM fieot and New Buglnnd on the other hand, may account for the 
ooenmmoe of the Bpeciefi on the oppmite tide of the palnarctic oontineni. 

V«rmelu» imhricattu Ditnker 
(llalnDonol. Bl. 6, p. 2^, 1860. and Hollmea Japon. p. 17, pi 2, f. 
18.— Lia ehk et Japan. Heerea-Conch. v. 1, p. 83.— Noo Bandbaiger, 

Conch, d. Mainzcr lleckeriB, p. 112.— Syti. S«>rpuhi8 Adamsii Moerch in 
AdaiuH, Ann ila-^. Nat Hi.st , 1864. p. 141. S«lin'nck, nordjap. Moll, p, 
601, and Moerch, Suppl. nutCB to Rdview of Vermetidaa in Proc. Zool. 
8oc. ISfir), p. 99.1 

In regard to this s|H.'<ie.'<. t'oimil in ron;.^n'Lrat«'il imw^ses on iN.'lhies it'c. 
abontlantly in theailluvial layers and living, but mivly and only fnwturett in the 
tertiary depraitii of TaVigaflhim, I fi>11ow the deuominntion ailopted 1^ Uachke. 

Globulus monilijfr Lanuin k. 

(Hist. nat. 2d ed , v. U, p. 1 18, as H(»tella.— Lischke, Ju|*iin. Meere«-Conch. 
V. 1, p. 64.) 

The true Glubulutt inonilifer, Hat and covered with ite ebarply circuro- 
aorihed, flat tuhercles, has been found in mnall numbers together with a great 
many of G. snperbiis GId. It has been already mentioDed that I did not find 
any intermediate forms 

Dificdonla orbdla Qould. 
(Pivc. Bueton 8oc. Nat. Hist., v. 4, 1851, p. 90; Boston Journal Nat 

Hist., V. (y. p. 395, 15. f, ?i. Oti.i Condi, p 212 -Carpenter. Proc. 
Boston Z<Kil. Soc., 185Cf p. 2()2 and 2 18,— Lifelike, Ja[Niii. Meerea-Concb., 

V. 2, p. 13.3 ). 

Till' (lia'_nii>sis 'it' (Ii.ii'il Iimvi-.s no doubt alwnit the identity of one entire 
valve— and sonn- f Va^nuntH— tVom Takiiisuibini. with his DipltMlonta orlxflla. 
The valve in question is IS niillinieten< long, 17 high, and the total thickness of 
both valves would have been 15. The eoncentrical utriie are irrngnUur, not very 
•tnmg; the outline is more regularly rounded tlian in D. rotunilata. The lateml 
tooth is much more obliterated than in D. trigonula, described above. 
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Area fjrauom LiniK-. 

(Syst. nut. L'd. 12, \i. 1112. — Kcevt', ('uucli. Icon. Ami, pi. 3,1". 15. — 
Lischke, Japan. Mccrcs-Concb. v. 1, p. 145.— Morse, Shell-niound of 
Omori, p. 26.) 

Tbil shell liau conipar.itively lew — 1 count 18— ribs most of wlikli, i^jieciuily 
the anterior ones, are gTannl&ted. The outline, obliiiuely qnadrangiilar and 
rounded at the edges, esfMnany at the obtuse anterior, inferior edge, the hinge 

etc. do not present any peculiar chamcterB. The Fpocimens of Takigaahini aru 
very few in nuink'r, but they arc partly well im'scrvt'd and give iinf<|ui vocal 
oviiloiioe of the existence of this sjxjcics in the tertiary layers of conlnil Jajan. 
Their proportions arc exactly the same aa those from >iagasaki and from the 
Omori mound, but they are smaller (28 nullim. long and 22 high). The number 
of ribs bebg lilw the minimum of Omori, the tertiary fossil spedmens are of 
ooniae much nearer akin to the latter than to the recent oue^ from Nag:\eaki.~ 

The total number of pjiecics from Takigashira Mura is therefore 40, and 
this \)\Ace IS superior to the other localitii^ near Yokohama in the same way as 
Oji is to the otlier phiccs in Tokio. Of the 53 .species found altogether in the 
environs of Yokohama, throe fourths belong to Takigashira. 

The large number of species common to the layers both of Yolcohama and 
Toldo would be snffioent to prove the identity of the formation, even if this 
was not geologically evident. Of 53 species 41 are identical with Tokio s| cries. 

As there are 75 species from all llie places about Tokio ulto-retlu r. and 
2 from Kanagawa, 3 from the Diud' and 7 from Takigasliini, the total numUr of 
species is 87. 
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CUAPTEH VII. 



THE TERTIARY DEPOSITS OF OTHER PARTS OF JAPAN. 

Turning to tliti soutli from Yokoluinin, we t-riter tlic province of Siigntni 
before we gome to the \>\iv:v nanunl ulrcmly in tlic tliinl cliaptor, Yokosuka, und 
Iwfore wo arrive at the capo whicli forms tlio Bouthwestcni extremity of the 
Tokio-Bay. Hero, thick and toleiubTy lianl tufooeous rocks, mixed with middle- 
and fine-gpruaed qnartz-fland, of greenieh gray color, appear on the bhiff-BtdeB, 
and they are often quarried. NevertheleM, the amount of organic remains 
exhibited by them lins been trininL'. antl except Nncula Cohlroldire Sow., 
Ostreu gigas Tlmnli , D<isinia exoli ta L.. I know iiotliin'^ to mention but a fcw 
PjK'ciniens of biiilly [jri'scrved ami uiKUiterniinable j;!i.><tiin)p(Hla. 

A similar result is obtaincil in the vicinity of Hakone, wliere the tertiary 
deporitB are to bo seen in a great many places and are devdoped m the way 
pmnted out in the introductoiy diapter as bnng typical for the monntains round 
the Tokio plain, llnrd sandstone, conglomerate and fihale alternate, and though 
not a complete scries of strata is exposed, yet the tertiary character is evident 
from the siniilarify witli tlie (!liie])il)U formation, Ftcsiilos. in one \>]>\cv, a litthr 
uortheuhL of Uto;;i'a>iiie, rocks have licen foniul v.iili a few eiKjcies of shells, 
Dosinia exoleta, L., Cyclina sinensis Gmel., Panopaui generoea Gould, Mactm 
venerifunnts Desh. 

A much better result is obtiiined when we go farther to NW. and N. and 

enter tht- [irovinoc of Bhinsliiii (>r Shinano, which UonlerK l\Iiisa>:lii— Uie {>rovincc 
coiitaifiiii^ Tokii) and Yoknlmma— !ii tin' west, and the western end of tho 
Mnsaelii-province itself, the district of C'hichihu. 

CHICHTBU. 

Several places in tho valley of the Aragawa (or npper Smnidagawa I, for 
in»tanc-e Minano and a Miiall \ ilIa.xo n uiu'd Ilino hetwcen Oaiiya and Nigawa, 
or in the valley of another branch, a little farther to the north, fur instance 
Otagawa, have furnished tertiary beds and fossils. The latter are contained in 
hard sandstones, or in hard sandy and marly layers between the dark duilo 
mentioned in the introductory chapter. For miles all those rocks, which fill a 
wide basin amidst schistose crystalline rocks, do not slmw any organic remains, 
and only in the places mentioned above arc they found in tolend)ly '^'ood nund)er. 
Besides tho specimens of fossil woikI (the siiocici; of wiiieli Ciinnot be determined) 
•ra found tho following shells:. 
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NaflM liYoaoeiw Phil. 

Columbplla srripta L, 
Dciit.-iliiitii cntnlc L 
I'anojKien fxt'tirroRa (ioulil. 
Mya urenuria L. 
Hnotm veneriformiii Denh. 

rigklus Gnnid 
VenuR (Mercenaria) Stimpaoni Ooiild. 
DoHiiiin exolct-a K. 

Cyclirm pinenwis Gmel, ^ 
Oarditttu (Jalil'urnieuse Dv»h. 
Lnoinft bcnwlia h. 
Tjeila confusa Hsnl. 

Pecten lai|iU5itii8 flow, 

Pecten YfsBiw'tiniH .lay 
Ostrea Thunlierj;. 
OMraa denselAiiMUoiia Luichke. 
l4inA iqinunani Lftomick. 
TerelmtaliDa Ott|nit aerimitu L. 

All of them, exoept the two last RfNjcifld, have beeo deecrihed ahove; th^ 
prove at the same time the very young age of the entire Rvetem of rocha. and tiw 
identity of the chanicter of its or^mic retnains with tliat of Oji, ^troglidait 

Shinagawa, Kaua^wa, Yokolimiui aixl Takif^jwliim Thin conclusion is, of 
ftwrse, not alturt-*! by the two atUUtiunul sht-lls lK)tli of which live in the <Ja{iane«e 
eea. As they are aliw fouml at Sukegiiwa, north of Mito, in the province 
Hidachi, they will he more oonveuiently di8ci«n«d helow. 

S^INBHID-PROVINCB. 

The rfH;k8 fountl horu an' jwirtly tiifiuxons an l ct>M wl also hy quaternary 
tufacuouH rocks spread chietly rountl the Asama-Varaa. Among the rocks 
belonging to the hitter formation I mention, hy the way, an alantte>breccia (bond 
in the ocnghbourfaood of the solfatam of Tadayaroa, The foflails to be mentkued 
aie: 

Natica Lamarokiana Beeve. 

Turritella coinmnnis Riaso (to he discussed below.) 

Mya arenariii L 

A^ll>^i ]iu1p1h.11iis Duiiker{also to be (li!<cuss<»l U'low.) 

Lutraria Nuttalii Coiir. 

Telliaa naauta Conr 

Venus (HeroeDaria) Stimpsoni Gould. 
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Saxi«1iiiiiiis )>iir|)iir.itiiK Siw. 
I'f'Kiairt < \'M i,i L 
Cvciiiiu siiK iisis (iiiK/l 
Diplo^loiihi tiij^. nii!:v liroiiii. 
liuciiia U*n>>itiH 1^. 
CnnUutn Ca!itorniviu<e Dusli. 
Artsi iiiflatii Ktfvc. 
]*ijctuiicu!iis f^lvi-iiiu'iis L. 
Nuctilii Ci>!ihrt;iU.i' S iw. 

I'wtCMI IjKpKlltU.s SiW. 

Pccton Yci«(MinKW ilav. 
Pecton laetiw Caoultl. 

Among thit« Iff tt|M>cu<:4. tlu'rc 4trc atiiiu utily 2 which have uot jceii roen- 
litiiied in the fmej^iin;; chiiiitviit: o:ic «>l' them i* n living *fM|Kinv>>u it|iecii'eii. 

MIXol'ROVINCK. 

In till?- |>|i>\ iu <- till- s.iMH- s\>ti'ii| s,lt)'lr<(<<ll<: iVl ] i> \ I'liiJH'd ;IS ill 

Ciiivjhibii, am) llic .im.'iim <>i i\nisl:t> is I ir^;-)- tli.i'i in ;iity <•(' the ili^tricts 
mentioned in thiit ciiapter. A* Air thu otlx'r nninmlM. I refer to what I naid above. 
The moUuRca, portly well prcKcrvud. Ix'lon^ to the following RiteciM: 

Fiumit inc<>iiRttin>4 Mxchkc. Chiedy fiMui.l at TmikiyiMhi. 
Meptuiica iKlanititiii Chemnitz, d*. 

NcptiiiirM .irtliritii^a Vali-n-'. Foiuul jit TsnkiynsM ;ui I T^ '^' iii. 

HiKvinuin leiicostmiM I.ischkc t iliM-ii«iMxi U'litwK l"'n>ui To;£ari. 

P«i]iiiiM -iiti () .lii'.iiiini K'l'-tcr (l . 

i'Uiiiinii jiipniiioi lii'cvL'. From THukiyoshi. 

Natici T-iUinarckiMna Rfclux. Fruni Ttfukiytwhi. 

Natica pyrifonnis Rtvhtz. ( diocnwc^il In-low | A'. 

Cerithio|Hiii« rii|^<wa Cioulil. tl". 

Iiiini|iMtiiii /Dil l! is I.'iin.iruk. <!'. 

Tiirri(<-lia cuiniiniiiis UiB»o | (lisciiRsinl U'i<i\v.) From T^ukiro^iii and 

Ti>^ iri. ln'ijiKtiit. 
V«nnetiw imhricatns Dnnker. From Togari. 
GIoImiIiis «n|ierlNM Gonlil. From Ttsnkiyoithi. 
Jlyn iin'niiria L Vnmi Tsnkiyoslii and Togari. 
So!i"ti irnui lis I>iiiikfr. rn>m 'I'lvj-ari. 

Sfiletfiliii.i U<iu.iJiii>jhuuMi LisL-likc ( <li--«cUMsi.'d below), l-'nim Ttiitk yttthi 
and Tognri. 

Mactni vrnerifonniM De:<h. Frinn IVnkiyiMhi. 
Tcllina nnnnta Cosir. From Tog«»ri. 

DuHiitia cxok-ta L. Ikith plutiin, frcquunt. uiid in ^rc4t varivly. 
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Cyclina aincnais Gmclin. Alm> ftnm TKiiktywhi ami Tn}*:iri. 

Saxidomtu pnrpurotits Sow. Kt-i)!;i To^^iri. 

Ciinlium nniticum Rcuvu. lloih \t\iW». 

CarJiiiin CaliloitiiL'nfiL; IXwli. «!'. 

Ltlcina boreal is L. •! . 

Diplodontsi trigomila Broiiii. tl". 

Area inflitta Hocvo. From Tmiktyiudii. 

Kitcnitt CA>l)lioMi;L> Siiw. So:no hr*gi! npjcimcns Imth from Tniikiyoslii 

aii'l Tiii^.ui 

iVctcii iilii'ji L. AImi I'linii 'i'siikiyti-«lii mi l Tiv^ari 
I'uctcn Ycsjo^iisis Jay. rmiu T^ukiyoslii. N<it lu' iiit nt. 
Oufn a {iij^iis Tlmnb. From Tsiikiyo^lii (uiil Toiriri. 

licsivlca these hln-'ili*, which ciitiiicly ct>nHrtil wbi\l is ^;lill aU)v<r, I cannot 
omit to mentmn thv nch flum of tlic aliivtc tM'\ tlio tiiEui wliich U nowhere fooml 
Iwttcr than near Tsiikiyivhi. Am for tlio (lt;tcrmin-ill<-u, I add ((imply that not 
(•no bolongs to a pjccica fiin.'igii 1(» the nrlnil Jti|i\iim' iUixn; Acer pahnatum 
ftoeroa to oa'i^r moBt fitH]i:ini!lr. 



II 11) A (11 I. 

The iKDUiitiiiits ill xhii iioith ol ihu Titkio [ihiin, l.ouUiing thu kn), aim next 
to be mcntioneil. The ospoaurcs of tertiary bctls are chiefly fouml along the 
coast at some distance from Mito. In a few plaoee brown cosil oocurs^ as it soema, 
itndt'r the beds described here, and it is said to extend even into the sea. The 
fiirsi'.ifi'rons stribi 1ic!ong to a very thick syslcm of jtirtly hanl, ivirtly softer 
sun Istonos, somcliincs ;i litt!t> tnfuci-or.s. but iinuli nffcn 'r sfuncwhat marly niiil 
iiiteriuixcd with sniail rountkd (;raius of mks iVoin tiie nci''hlourin<; cvvstalliiic 
mountains. In one inatanco, these tertiary rocks are eii?la6cd within the scliiatoao 
cryatalline rocks and form a separate basin ; this is the case npwards, or westi of 
Snk("<;;iwa. In all the uilicr csuscs, for instance east of Snkegiiwa. mat Taga^i* 
^liyakn, tliry fonn the very List r<i next to tlu> scv. They are coven^<l 
by (liluviiil btnilu intuli in the suu',' way as at Tukio, anrl it is worthy of notice 
that these diluvial btniUi arc alway.s horizontal, whilst the dip of tlic tertiary 
strata, as has been stated above, is moally between S* and 15*. 

The fossils tliemaelves are nnmeroiu bttt very often too Ixully preserved to 
l« determined. It sicnis ilu; loss to Ik; noccssary to describ;^ tliem 1:< n complc- 
toly, as they \\i 1 be the objo.rt of aiiotluT pi)>or im'[are 1 by Mr. Kochiltc, 
graduate and c.vfts.sistant of thu lXii;^akii. now appointed at tlie (Jeulogical 
Snrveying-OflBje of Tokio. But in order to yive a corr.-il ido.i of the fauna iji 
its relation' to that ona which I described in tlio foregoing chiipton«, I give the 
following proliminary Viat containing the mo&t important aiiccief:. 
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SPKX-'IKS F0UX1> A1.8U IN TUK TOKIO PLAIN'. 

i''n-^"is iir.Y'ii-t.viiS histlikc 
Muiaimca isliiniiicu Cheiuiiilsi. 
Nct>hiaeA ftrthritica Valonc. 
N(us» Hvuscens IMiiK 
l'nr|iTir.i lajiilliis L. 
Eburii I i.i|.<i'.ii a I't-'ev:-. 
iKilimn hitt'i'-tiMiiuin Kiisti-r. 
Natic-v Iiiiii:ia-ki.ui:i Kocliiz. 
Vcmiotiw imliricatiw Dimker. 
Dentalium cntale L. 
Mjra arenaria L. 
ranojioBA gcnerosv^ GouUU 
Sjlcn gmndis nuukcr. 
Mactm Siichaliiiensis Sclncnck. 
Tellina nasuta Coor. 
Tuiws rigidus GouU. 
Tftpes decuasatiis h. 

Saxitlomiis ]>Mn>nr;itus .'«>w. 
Dosiniiv exulrta Ii. 
Cyclina ninensis (Jiuel. 
Cardinm miittcum Uouve. 
Canliam Culifomiensu DcmIi. 
Lucina boreal in L. 
Area infl \ta ItLiivc. 
Arc;» sulKireiiatn Liselikf. 
I'ccttinciilus glyoiiuciis L. 
Nucitlai Cubboldia» Sow. 
Yolilia arctioa L. 
Pocton laqnoAtiis Sow. 
Pectcn Ycssocnsis Schrenck. 
Pcctcn pHca L. 

Pcjtjn hutius GouKl (sp,!uiiuaiis I'lwu Sukc;^ iwii exiictly eorrasiiOitdiog to 
Lischko 8 f)g. G. 1. c.) 

OtttToa gigas Thunb. 

0»trxi (loiiscl.iuu ll J :i Luchka 

Ai:»)iiii:i p.itclliloriiii.s L 

\V:il(l!a'iniia Ur.iyi I'm i isoii. 
This list jvMs 7 s[)tvit.'sl.rni i»;:. I l.ipiliiis l> , Muctra S4icliaHntii.si.s Schrcuck, 
Tajics »bai!K«ituH 1^., Arja snbcrenata Lwchke, Yoldia arctica L., Anemia patelli- 
foiiuii) L. and Waldheimia Gniyi Uvv.) to tho nnmler of tlwwj wluch aro 
cininnnn Ui the tcrliarv lonnatiim i»f T»kii» plain, and that of oihft districlii. 
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SPECIES NOT FOrXI) IS THE TOKIO PI.AIS. 

( Thi.'s. tuiah. V. 1, p. 2' »S. pi. 4S, f. Ill and :J2.— li«i!v»!, Ctuii. Icm. 
Voliita, pi. 30, f. 49.— Schrenck, itor(Ija|>ftn. Moll. p. 443.- I/vclike, Jup. 
MeerpB-Conch. v. 2, p. 167 iintl v. 3, p. 43.). 

Many mouldti and frni^mentH oocnr in all the lotailitics of Jlidaclii whero 
Band:«tonM are exposed. 

Bwxinum leucoHnma Lischke. 
(Japan. Meercs-Conch. v. 3. [i. 38. pi. I. f. 7 and 8.). 

Not froqiient, neither at RukogixwA, nor in thi> province of Mino. at To^iri 
(viilo snpni). The specimens agree perfectly with the qn4ite<l figtire. 

(Proc. Zuol. Snc. 1843, p. 211.— Chemnitz, Condi. Cab.. 2d ed. by KAs- 
ter, Natica, p. 60, pi. 5. f 16.— Lisichlce, Japiin. MeereS'Conch. v. 2, p. 
169, and v. 3. p. !>3x 

The (ipeciiii(>ni> nre |iartly well preserved, e«>iK!ciidly those from TBukiyoahi, 
province of Miuo (vide supra). 

Tui t iteUa rommuniii Risso. 

(Hint, rmt (!t*s pr pnMluit.s «1<> rKiiro|K» inerM., v. 4. p. KVi. pi. 4, f 37. — 
IMiiiinjii Kiiiiiii ni 'I!. Sji i!.. v. 2. \> K", >, ami v. 1. ji li»-2 iU'; T tm-lu-.v. 
This iiiUiie is also ;i(l(>pU'(l by Stuerliy. .Min. (lonch. pi. iiOi), f". 3, by 
Jeffreyi*, brit. Conch, v. 4, p NO, uii*l by Rniouhi, Tnrlio terebm, non L., 
in Conch. foM. Mi1n{ienn v. 2. p. 374, pi. 6. f. 8.— Forlieaand Haoley, as 
T. amiiimni.H. in l.ril .M.-Il. v 3. p. 173, pi. 89. f. 1-3. -S. Woo.l, do, 
Crag Moll. l.p. 74. pi. 9, f. 9 ). 

Nmneroiis sp<'( im"iis from the provim f Miiio i csin'ci illy T^jjuri. but also 

T«ukiyu.slii I eiiiiMi' uii- t>> iib-ritify tin- .1 .ijMiii'Sc fn-si! which weiu luM 

fu'ipicni ill lli liiilii. with tin- will known puliLMrctiL" Hpcciof, wbilf-t tboy diffisr 
from the liviii-; Japant'si- mid Orit-iit.il s|K't i«'.'i. 

C'ripiihtla aciilitttu (Jiiu'Iin. 

(SyKt nut. Linn 13, jt. 3'I'.t:) — Lunur k, ii.il 'J 1 cil. v. 7, p. 

642.— Reeve, CcmkIi. Icon. (Jrepidulii. p!. 4, f. 22 ;in.i pi. I'. 27.— Lischke 
Japan. Meerejs-C«»n« h. v. 2. p 76 > 

One specimen only was found ut T.ig.iyoii, iliilucbi. 

Haliotis ijiifiitttia (Jhi-tnnitz. 
(Connb. Cab v. 1), p 31.3. pi. |(i7. t 1(510 an I lull.—iieavu, Cont-h. 
Icon. H.iliotifi. pi. 6, f. 19.— Liichke, Jap. Meuroe-Conch. v. 1, p. 101, 
and V. 2. p. 91.— Syn. H KamtHcha'-kana Jonns, Reeve I. o. pi. 3, f. S.) 
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A few but {xirtly oscellonily picsorved spemmens wore fonnd at Sukegnwa, 
Hidaohi. 

I'atcUa amussiidta Kteve. 
(Conch. Icon. Patella, pi. 33, f. 83.— Sclirenck, nordjai»an. Moll. pi. 14, 
f. 4 and 5.— Liwbke, Jap. Meeies-Conch. t. 1, p. 109 and v. 3, p. lOOt 
pi. 5,'f. 7-11.) 

The gpecieo, roihor variable, ba* been found in tolerably large specimens, 
some of which were well preserved, in several places along the coast of Hidaclti. 

' Aul tt$ pulehdlus Dunker. 

(Novit Conch. II, p. 20, pi. 6, f. 4 and 5.— Lischke, Jap. Meeres^loncb. 

V. I, p. 1'_'4.— Syii. Aiilus costJitus junior Sclironck, iiordjapan. Moll. p. 
590, Mi ! I' ll lo. f, U -isu &c. v. 2. Hist portion, p. 269; Aldus oostatus Saj, 
from the Atlantic coast of Anieriai. ). 

Without eiiteriii;^ upfin tlic qTicstinri of the iilciitiiy of these two sjx^cies, 
answfml in nti opposite sciiso liy Srlinm-k ar\<\ I jsclikc I im'iitirin the specitnciis 
froiu liidiichi uiul Sbiu8luu, tolerably liuiuerous udiI buluiiging undoubtedly to 
tiio same speotcs as those of Dnnlmr. 

^'ali fi Uina Boeihlin/jhnvsli I.isrliko. 

(.fui !U!. JIct'ies-CouL-h. v. 2, p. IIS, pi. iK f. 9.J. 

Ii> all tlic loealitit s of tlie pntv iin es of Hidiiclji and Mino moulds of this 
s|ieciti8 arc found ; thu i^'helis theuu«elves wuru less frt-q^ueut. 

Lima Ffjitamosa T/imarck. 
(Hist. iiat. 2-1 cd. v. 7, p. 1 13.— Lin^like, Ji\\':in. Mci ics-Concli. v. 1, 
p. 1(»2.— iSyn. Ustrea lima Linno, Syst. mt, cd. 12, p. 1147 and fciowmby, 
Thw. Conch, v. 1, p. 84, 21, f. 1.) 

This nearly world-wide .''iKJcies r.lH>ut whii h Lischke's discu.«sion may Ixj 
leferred to, has been chiefly fuund in tliu HntchioiKKhi-beds near Sukcgawa which 
will be mentioned below ; bnt it occura also in other places of llhlachi and in the 
district of Chichiba. 

Miftilun «fftfZt*« Linnd. 
(8yt»t. nat cd. 12, p. 1157.— Foriico and Hanlcy, brit. Moll. v. 2, p. 170, 

pi. 48, f 1, 3 and 4.— 11« • v, , ( oncli. Icon. UlytihiK, pi. 8, f. 33.— Jeffreys", 

brit. Conch, v. 2, p. 104.-Wcinkauff, Conch, d. Mittclm. v. 1, p. 224.— 
rhilippi, Ei.. iiu.il. Sicil. V. 1, p. 73 and v. 2, p. 53.-S. Wood, Crag 
JloU. II, p. .'y2, pi. 8. f. 1) u-<-, iiiid p. ;')."), pi. 8, f. JO as M. licsj)erianiis.) 

Uini'.tiu r to mention ail the v.u ieties, I only add that the recent Mytili of 
Ja]iuM— nut all of them like Mytiliw Dunlcri FieL'vc iCunch. Icon. Mytilua, pi. 5, 
f. 17; Lischko, Japan. Hems-Oottoh. v. 1, p. 103, pi. 10, f. 7 and 8) or like tho 
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otiier forms described by UscUce ami other aothon— must be, moetljr at least, 
united with the tnie M. edufis L., whose viunalnKty k nideed ahnoet nniveraally 
nclfnowledged. The same is the case with the shells and moulds from the 
Hidachi sandstones, whose number, howevier, is but small. 

Jfodida JlMlaia Gould. 
(Otia oonchoL p. 93. Athw of MdltMca of Wilke's Bsped. pi. 40, f. 561.) 

This Oregon species is doubtlessly represented by a few of the moulds of 
the Sokcigawa sandstones. 

T^rAraivdina eapvt-urpentU L. 
O^yst nat.l2thed. p. ll&^asAnomia; excLsyn.— lb. p. llSl.as Anomia 

retusa.— T.iinian k, hist. naf. etc. 2*1 eil. v. 7, ]>. :V.V2. a^" Ton'hmtula cuput- 
serpentis— ForlieK uiid Hanlcy. luit. Mdl. v 1. p. j)!. Hfl, f. 1—4, 
also as Ti rebmUilft. Kwvc. — ('I'n -li hen. 4, f. 19; also in MunoLi^r. of 
receDt Bnicliioi>oila. — Jeflfreytt, brit. C'tniLh; v. G, p. GD, as Tt-rebrutula — 
Sowerby, Hm. Gonchol. t. 6, p. 69, as Terebratola striatnla.— Fhilippi, 
Enum. Moll. ^I. v. 1, p. 96 and v. 2, p. 66; do.— Weinhaiifr, Conch. - 
(1. Mittel-nieeres v. 1, p. 'isS— Adams, Aim. Mag. Nat. Hist. 3d series, v. 
11, p. 08, with varieties T. japonim nml T. Curaingii.— Davidson, Froc. 
Zoo]. is)c, 1871, p. :303, pi. 30, i\ 7, 8 ami U.}. 

Thmi'^h ti e mitlitu' and size — iis tliis is (tfli'ii tln^ oaRo witli l?niclii(>i«'<la and 
es[)f'( i;illy with TiTi'hratulina^ — iro sdtnew l)at (litlVn nt fV"ni tlio tyjMcal ?jKriiui'ns, 
those oi' Hidachi rtMching 34 niiiliiuetirs in Iteiglit and 32 in length, yet the 
cSuwaoten, for insbmcd^ the sculpture, agree so pcrfoctly that tliey cannot be 
reftned to different species. Even as a Taiiety this fossil form cannot be sepirated 
from the recent Jafiaiiesa specimens, since the latter, from Hnko<late, have >tho 
same— and in soin« instanies a littio lander — pize and ovactly the Kamo propor- 
tions.— The 6j)eciiucu mentioned above from Chichibu is much sraallor. 

jRhynchoncIIa paittacca Ginclin. 

(Syst. nat. Linn. Kith c<l., 3318. a.'< .\n>inda.— Tjamarck, Hist. nat. etc. v. 
6, Istdiv., p. 248.— l)a\idson, Vok: Zool. Soc. London, 1871, p. SUi), pi. 
31,f. 12.— Adams, Ann. Mag. Nut. Hist. Sdiierics, v. II, p. 100, establbhod 
a variety as Rh. Woodwardi.) 

Specimens corresponding perfectly to the description and figure of Pavidson, 

but reaching 30 niilliin. in hei;ilit add 34 in length— in one case even 3G — , h&ve 
boon found exclusively in the i^i elated basin west of Suke<ru\o. They wore 
ass<x;iated with thu foregoing species, which occurred ako abundantly and almost 
exclusively at this place. 

The sandstone and marly couglomerato filling the valley encircled hy crystal- 
line rooks, and overlying nnconforroably mica^hist, calcareous micS'Schist, 
cipoUine and oilier crystalline Iimesfentts> ought be indeed called the 'Sukegawa 
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Bndiiopoda-beds* from the frequency of tbose two spocies. This u tlie moie 
•triking as <^tier foanb are oomparatively mre An<) belong onty to 5 specieB, m. 

PectPri liietii-; Gmild, Tiinui W]Uaino<«a Latuarck, Ostrea gigivs Thunberg, Ostrca 
(lens-i'lHinello-ja Ijs< liki' :ui<l Anoinb iKik-IIitoniiis Limit*. The iik-ntity of the 
fonuation, however, is (ivi-letitly proved l»y tlie siiuilarUy of the rocks to 
thoee neaf the coast, and by the s[X)cies of kUbUs ; for tliey are ali recent Jajiaiiebo 
and «ith one exception found aho at Oji, TakigAsbim ike. 

Among the other fonib eome sea-urchins might he mentioned, and some 
ftagmcnts of fossi'lizi I wood partly reach in<^ huga dimcnnons. Unfortwiatelyf 
they are all too Itndly iircsM vi d fo !)<■ cf aoy ini|>artancc. 
» In coneliidiiig the riMiiarks about Hidiuhi, 1 have to lueutioii a lociility on 
the road from Tokio to Mito, uuar the Tonegawa and next to tho village of 
Kogone. This locality is indtuled within the compaas of the Tokio enrirons, 
but its formations are intermediate between those of Tokio and those of HidachL 
They consist of a tu&ceoos sandstone, very much like that of l^ukegiiwa, only a 
little softer. It is covered l.y diluvial 8tn\ta, nio<*tly also sandy. From the 
tertiary str.ita Mactra vonerifonuid DesL, Cytherea lueretrix L , Area ioflata 
Reeve were brought to me. 

LOCALITIES OM THE ISLAND OP KlUSIir. 

The thick and varied system of simdstones, tufas, conglomerate and shale 
which is enxn along the coast on both hides of the i'okio plain as well as in the 
hills surrounding it, is, of course, not limited to central Japan. I am fully oon- 
-vinced that it will he discovered almost along the whole eastom and eoathem 
shore, and probibly it does not end there. To tho south and west, this may he 
said to a certainty; for in tho island of Kiusiu sovenil places are already known 
and have been explored which doubtlessly contain the same formation. 

At Amakuso, tufaceous rocks, somewhat fine-dniined, contain a great many 
moulds of bivalves— Tellina nasuta Conr., ']'a[)cs rigidus Gould, Pectea plica L.| 
Hadia Snbhalineosis Bohrenok, Diplodonta trigonida Desh., Area gianoea L.t 
Ceidinm CaUf<Hiiiense Desh., Saadomos purimrAtus Bow.-HUid moulds and shdle 
of Turritella communis Risso. 

In the ken of Kaj^oshinia the amount of tertiary fosnils i.s still larger, though 
we cannot include in this formation all the layers of plants frefpiently found in 
this part and in other districts of the island; for some of them are quaternary 
and Ijelong to very modem 'fteeh-water depoiita. The fossil shells are Nsssa 
Uvesoens^Phil., Nalaoa pyriformis Becluz, Lampania aonalui Lamarck, Tellma 
nasnta Conr., Mactra veneriformis Desh., Cytherea mcretrix L., Cardium Galifov 
nienee Desh., all the three Arau describeil aljove inid Ijoth species of oysters. 

Near Bungo, on the northeastern corner of tlie island, blocks with Dosinia 
exoleta L., Mactra veneriformis Desh.j Saxidomus purpuratus Sow. and Cardium 
CalifinniBiiaB Dedi. are finnd. 
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NOBTHBBN LOCALITIES. 



Similar rosin have, been brongtit fmtn Biktnen, a little K£. of Sradai, con- 
tMoIng Pccten plioa L., Dosiitia exolotn L., I'anoprea generosa Gould and 

Siixicax'u'arctica L.: wliilst at Hakodate II t s^i'y similur roclcs hue been Reeo, 
but ;i1po pnialler aii'.l \\A\ pn>r«.^rml foj»il sliulU, much like thoso of Oji or 
i"jhiuagiiwii, liavc lH.*eii dr<^,Ii;o(I. Tho most iuijwn taut of tiicin is Liinop.«is umitu 
Brocchi, of which a few s]h' 'imons, iloubtlcssly iu a ft)ssil statu, arc in the zoo- 
logical oollcctionB of the I'aigaku. 

Another locality is situated between Scndai and Hidaohi, in tho prorinoe of 
Yuwasbird. The pliocene rocks, jrn^-nisli tufa^oous sandstones, liavo hoen found 
in tuniR-llin'? throiif^h a mn^^e of low liiHs soiith of Yiuvashiio su (Man;iitii-s;iwa, 
Asakagori). Horu Canliimi inutii uin l!wv<.-. kir^o uii 1 typi ral, l.ueina honwlis 
L., Mautrii veiierifuriuis l)u»h., Tellina nasiihi (Jonr., IVcten laf^ucatus Sow and 
atoms and leaves of plants (Cryptomcria japiiicu, and u Carpimis) are found.— 

.The tertiary beds beytwd tlte Tokio plain, in thoir totality, have furnished 
60 species, 46 of which are also contained in the Tokio- and Tokoliaina-layers, 
and only l"! (about 23 ijcrccnt) are now; but these are all recent nnd with two 
exceptions Japanese. Only one of them docs not occur in the Pacific. 

1'ho «lilTcreut localities do not ditfer muuU iu their proportion, Chichibu 
having 20 species with 3 new onos, Siiniliia 19 vrith two new ones, Mino 31 
with 4 now spetaes; Hidachi with 50 spedos has, however, 14 new ones, whilst 
the other localities in which only a few species are found, have no now ones. 
'J'l.e Iar{;ef.t number of new species, tliercforc, belongs to Hidachi, where tho 
' face' of the formation is also modified. The niiHlification, liowcver, and the 
number of new forms is not very great, and the ciiamctur of tlie fauna, iu its 
totality, is not altered. 




CHAPTER VIII. 



SUMMARY. 

It would be perfectly dear, I Yi^km, even vitiwnt tbe aaustaiioe of the 
ftots contained in the foi^ng diapter, that the shell-layen which are the 

subject of the 4th, 5th, and Gtli cliajttor, tlK)u<:}i tliey are very yonng, jfet belong 
to the tertinry fnrmation. For tin' Tokio-aiid Yokohama-exposures exhibit an 
uncoy\form<Oiil i> ij wliicli ?ciiamti"s tlii> hulk of the diluvial fnnnatiim (dividwl in 
itself by Buotlier line ot' unctjut'ormability) from an underlying foruiation, and 
the latter contains a raollnwoqs fauna coint>riaing living 8i«cic8, many of 
which are not now found in the ne^^hourhood of Japan nor even in the Buific 
Besidt's, in pome liXMilities within the Tokio plain, the strata IkjIow tbe same line 
of nncoiiformalnlity have a dip of 5 to 6 degrees, whikt the diluvial strata are 
horizontal. 

To illiiBtrate the character of the fauna, I resume that in the upper tertiary 
depoeitB of the environs of Toltb and Yolcohama 87 species have been determined. 
Two of them, Dentalium octogonnm Lamarck and I), entale L.* belong to the 

Solcnoconcba); one of tbom is recent and Japanese, the other exclusively found 
in the Atlantic;. A third species U-longs to tlu> Bmrhiopoda and is recent and 
JaiuiKw. The rest are 41 Gaster(i]>uda an'l i 'oiichifera. AmoiitJ the for- 
mer, 9 are neither Jaijanege nor Chinese; if we im iiulc the species desctilied by 
Oould fwm Hongkong or its vicinity, €. g. Ceritbiopsis nigoRa, Monoptygina 
pdncUcnIata, the two Odoetomiae, as indigenous m the neighhouring seas, the 
number of the indigenous 8]iecies is S2. The rest includes only one boreal univalve of 
the Pacific Ocean, Trichotropis coronata Gld, not found hitherto further south 
than the stmit of Semiavine. The remaining specie's an^ Atlaiitic, an«\ thonnrh 
none of them are really extinct, tbey arc geographically separated by a wide 
interval from the living JaiHinese fauna. Most of them are very often found in 
a fossil state, jnst as a certain number of the other 92 gasteropoda, especially 
those which at present an common to the Atlantic and Pacific Ocean, e. g. 
Columbella scripta L., Purpura lapillus L., Chemnitzia elegantissima Honi— 
Among the 43 Conchifera there are only 7 which are not living in the Jajwinese 
sea, and among them we tiud 2 boreal Pacific sjiccics, Pano])aoa generosii (ionld 
and Lyonriaflabellata Qonld, the former going southward to Oregon but not to the 
EestpAstatic teropemte coasts. But the other 5 are important species, viz. Kellia 
snborbicnIariB Mont., Lucina borealis L., Biphidonta tr^nnla Desh., TokUa nrelica 
L., an important arctic fonn, and above all Limopsisaniita Brooch i, which belongs 
to a jrentw whose next locality is the Bed Sea. Limopris aurita itself wa^ imtil 
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yety latdy, said to be extinct. Deep-sea dredgingii may indeed, as has been 
the caae vrith thh species, rednce ibe nnmber <^ ndlj eotttnct tertiary forms; 
Imt this is a fiust which is applicable to all the yonnger tertiary deposits.. It 

proves indeed that an extinct fauna must be oonsidened as such even if it does 
not contain any other hnt livin<; sj^cies, whenever a larf^cr part of these species 
does not belong to the rw^^nt fanrvi of the esitne zooi^eni^rajiliical pmvince or region. 

Of course we find also in the chiss of Conchifera many 8j)ecies which are 
Atlantic as iroll as Pacific. Two of the bivalves, Soxicava aictica L. aad Mya 
arenaiia L., are dmimpolar ; one^ Lasaea mina Hoot, is ocsmopoUtan. A great 
many are also fossil, esiiecially of those common to both the western and east<;m 
oconn, a!id I think it will not ajiji^'ar a very ]«inuloxical result that— aided 
by a rich supply of PiK^iniens— I added to their numlier Dosinia exoleta L. 
and Nucula Cobboldiis Sow. and replaced to it Tapes decussatu.s L., known from 
Am JTapimese coast as Dorinia japonica aad TniwAieH, as Nucola mirabilis and 
inaignis, and as Tapes Philippinaram. In this respect, I am indeed fully con- 
vinced that in Japan exactly the reverse will take place of what Lischke says to 
]f' romiiionly the case, viz. that in every fauna which is imperfectly known a 
I'luther an-ision will prolably rebiL-e the nunilKM" of the foreiijn forms, or of 
tho8ti species wliich arc said to bu idcnticiil with tbnns of another {tart of the 
globe. Ltsdike himself has shown by too many examples that the marine mol- 
luscous &uaa of Japan is— just as the fauna of other classes of animalA— pales* 
arotie. Perliaps it would appear still more so if we knew the real distribution 
and "^cographicjil range of some genera and S|)ecie8 now mostly confined'to 
siMitVicrn latitudes, as for instance ^lyadom. At all events, we have in the 
I'auna of Oji, Tokio, Kauagawa, Yokohama, Takigashira elements which do not 
agree with the actual Japanese fauna, and the number and importance of these 
elements is so great as to remove ill posailiiUly of th^ ever being effiioed by 
discoveries of reoent Japanese shells. I need seavoely add that some of the species 
which are extinct on the East-Asiatic coa^t, occur very frequently in the tertSaiy 
layers, e. f». Lucina borealis, Diplo<lontn trigonula, Limopsia aurita. 

In these as well as in many other res|)ects the Jajiancse shell- layers 
discussed above have the greatest resemblance to the Cragt and next to it 
with the younger Subappenine deposits, whilst the rochs resemble very closely 
the European Faluns, a formation, by the way, not at all limited to the western 
coast of France. Glacial de{Mwit8 have no more affinity with the Oji deposits 
than with the English Crag itsiilf, and it would be very f^asy to match the 
'arctic' B|)ecies undoubtedly contuineil in these deposits hy iitliers— Cyclina sinen- 
sis, Area granosa, Monoptygraa, Myadora, or even Diplodonta trigonular—wluoli 
point more to the south. And thus we should at last be obliged to lecar to the 
explanations given above on this subject.— 

If, however, all these reasons ghouhl not seem to give sufficient evidence of 
the«ie views, ti r 1o<aIiti(s described in the seventh chapter will do so in a 
perfectly satisfactory manner. 
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All these etratji of t^halt , sandstoae, hard and Ioof<c couglomemte have, as 
is repeatedly stated, an enormoiu thickness aod yet a |>crfectly UDiform fauna. 
And thb faooa is eminently the same as at Oji, Takigashira ^ 

The results given at tLe end of the 7th chapter show that in the localities 
first mcntioiu'il. '.'Iiidiibn, Shiiiaiio, Mino, alto'jjether 44 sjiecies liiive heen found 
vhich Ixjloiig tu the fuuna of Oji, Takiiriisliini &c., aii»i tliat there are only 7 
iiew fliMH-ies; whilst iu Hithiclii 36 sjiecies I'rom Oji, Tnkig;i..sliira etc. and 14 new 
onea buve been found. But Hidachi, on the other hand, is closely connected 
with the other localities by the identity <tf 30 of the fonner and 7 of the latter 
species, and thus, only 7 species remain peculiar to Hidsdii. These 7 spedes 
are all of them living in the Japanese sea, and it is a remarkable fact that the 
separate basin near Siike£»awa, richest conijmmtivcly in such Bpccies as do not 
belong to the launa of Oji and Takigashira (3 among 7), has not one 6{>ecie8 
which is not found living near Japan. All the other localities, and the more 
distant places, have pro(K>rtioually very few speciss (if any) not belonging to the 
Toklo fossil finraa; snd all of them together with Hidaehi have oaiy one spedes 
which is ndtber found in theftssil fauna of Oji etc., nor among the living shells 
of Japan, viz. Tnrritflla communis Riflso. As tho proiiortion of fos.'-il Tokio 
shells belonging to the livin;^ Japanese marine fauna to those wliich are extinct 
in Japan is 61) to 18, the latter being 21 percent, the presence of oue further species 
of the latter description with 13 new species living in the nelghboiirhood would 
rather serve to prove a yonnger age d the smdstone, oonglometate, marl and 
shale. As this cannot be adraitte<I, the Tokio lajen bring undonbtedly one of 
the higher, if not of tho very higlie^t parts of the younger tertiary formation of 
Japan, we are forced to regard botli layerss as most intimately united. 

A further div ision of the entire f-\.Ntem cannot bo made, at present, pahe- 
ontologically; we most confine ourselves to sepaimting it into upper and lower 
strata simply aooovdiog to thdr relative position. 

There ain be no doubt about its very young age, and tho Pliocene BrUf 
or the Cnig-division of the t<^rtiary firmation, is tho only one to which we can 
assign it. If the question should ari-^^e wlu tlicr sve sliould assume that it h<.'longs 
to the miocene formation, this is answered in tho negative by tho absence of a 
somewhat larger number of extinct sheUs, by the sosidty of typical miooene 
species (thongh there are some present, forinstanoeCoIombellascripta, Ohemnitsia 
elegantissima, Eulima subulatA, Dcntalium entale, Lncina borealis. DIplodonta 
trigonula, Pectunculus glycimeris, to wliieh j)erlmii8 some other, for instance 
Panopaea generosa and tho Tornatina might he added ), by the close resemblance 
to the Crag and by an approach which those layera make towards the dilavial 
deporits. 

With thsi^ however, they cannot be identafied for the reasDiui i^ven at the 
be^ningof this chapter— character of fauna, high tterocutage of species foreign 

to the present marine fauna of Japan, line of unconformability lietween them 
and doubtioBS lower diluvial strata—, and besides for those reasons which result 
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from the identity of the Tukio pliocene strata and the pystein of sandstone, 
shiile &c. aiuountiug at kiwst to some hundroil meters iu thickness. This very 
thickoetis, clearly bIiowd liy tlie Ohichibn-layers as well as by thoae of Htdacbi 
and other provinces, and still more the high angh of dipping ofleo obeorved, 
forbids the inclusion of thesu strata within theoompa>» of the quatcraary forma- 
tion. Now. not being ahh' ti> claim a qnaternary age for tliese largo systems of 
rocks, we cannot do so fur the Oji rocks anil their parallels in the Tokio 
plain. 

The solution of this {trohlem is of the highert importanoe for Japanese 
goology. The strata in question occur almost everywhere; at least in almost 

all the provinces and districts which thus far huvr li n « xi)l<)reil. NVe find 
them, with or without other sn liinoiitary or volcanic or cry.stitUino rooks, not 
only alont^ the ooist, h it oft.'n tar into the interior. Their geological age a.scer- 
taiue^l, we have a li.xed i>oint from which we may advance, and without which 
we should scarcely have a suffidsnt basis for observation anywhere. This is true 
as well in re^^nl to the underlying strata, tertiary, for instance brown coal, 
mesosolc, paUesofo or azoic, as to all the oniptivc format i uis and to the 
ovwlying quaternary strata which give the snrface-fonnatiun of wiile dihtrict.s. 
The largest of these is the ]ilain of Tokio, whoso geology cotikl never Ik3 fully 
undei-stood witliuut a strict deteruiiuatiou uf the fossiliterous deeper hiyers of its 
environs. — 

This point being settled, I may add a few lemorlB about the geologjoal 

changes which, since the origin of those oldest deposits of the Toldo plain, are 

to be observed within this district. 

The character of the fanna may Ix; dismissed after all that has lieen stiid 
about it here and in the introductory chapter. I re^x'at only that the marioe 
fauna also gives evideoce to a highly satis&ctory degree <tf its paUuareUe 
oharacter. The molluscous firana of Japan is much more closely oonneotod with 
the European Ikuna than we should have ever expected without recmring to 
the faim.'o of past ages. This connection is much too intimate to be acconntod 
for by the small nmnber of 'circumpolar' species contained in the .Jajianese 
fauna; but it is well explaine<l by the close aflinity which the pliocene fauua 
reveals with the European. It lius, therefore, a far greater importanoe than it 
would have if it was an isolated faunuU and not— as it is—a part of a very laige 
fauna which, in certain respects, has been better preserved in Japan than in tlie 
other parts of the palacarctic region. I neeil but call the reader's attention to 
the important fact that the pliocene Kucula Cobboldiie actually exists in the 
ocean encircling .TajNin. 

As the question about the tenii)emture has also been settled in the fiist 
chapter, I may proceed to the last object of these {tages, to the question oon- 
oeming the changes of the level of the sea* 

Of coui-se there can be no doubt whatever about the fivct that since the 
d^osition of the pliocene strata the laud has been slowly elevated above the level 
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of the sea. This raotrement of the entire mass of land forming the Japanen 
arcliipela;^!!, lui*, to a certainty, not gone on quite R'C!;uIurly and must h;ive been 
at times iatcrrupte<l ; but. on tho whole, it has continuctl from the hit.t period 
of tlic tertiary ago to tho prasent day. The interval between the plii>ueDC layers 
anil the diluvial strata, causing that line of unconfomMbility often mentioned, 
may have been filled up by an extent of land greater than at present; and the 
oocurrcnce of two of the |>ala?,irctie fUHjcies of elephants ficcms to poifit lo the 
same fact. I'ut Hoim after the beginning of the dihivial em anotlier submersion 
must havo biken place to whicli another elevation succeeded. Aud this eluvutiuQ 
hiis doubtlessly continued up to the present time. 

This seems to be proved, if not with certainty, yet with some proljAbility, 
by the Omwi sbtell-mound. A mound of such a size is likely to hare been 
heaped next to the sea; and 1 1 ' t i i ik tlie disoovorsr of this mound is perfectly right 
in laying mime stn^sa upon tins matter. 

On the other hand, it seems scarcely possible to make any calculations 
concerning the amount of the increase of land, or tho rapidity with which the 
■oil of Japan is elevated above the level of the sea. Much greater precanlions 
must be tal»n, in this rospoct, than has gmttolly been tho case. If we should, 
for instance, c^ompare the result of tho soundings in the bay of Tokio mode at 
different poric-ls, we miiiht porl:a[)s. at a ^hort distance from the shore, pera^ivp n 
corajMiratively grciit diminution of tlie dc{»l]i of the hi\y, and yet the real aiuuunt 
of tho elevation might bo trifling. For a large ma."* of detritus is daily brouglit 
into the sea by the rivers, by the sea itself, by mon; and this mass is distributed 
moetly along the coast. We are not allowed, thersforo, to draw any oonclmionfl 
concerning a rising of the entire ma^'? of lutul from soundings made next to tho 
shore, cppeeially in tho harbours, and alxjv(! all \ii the hailiour pf T^kio. Jiist 
as untenable arc the result.^ derived from the iticn-a.^e of land in tlie [uvcincts of 
tho town ittielf. Swamps extending ulung the coast may liuve been made artiti- 
cially acoesrible to men, and therefore they are said now to be land, whilat on 
the old mape and in the old tniditioaa they are said to belong to the sea. To 
this Increivse of land, iriiich must be declared to Ik; strictly local, the stagnations 
produced by weirs-— alwve which always a larg(! bulk of detritus is retained and 
accumulated— add of course a great deal, aud this has been evidently the cose in 
some parts of Tokio. 

I am far, ihetefore, from shoring the views contained on this subject in Dr. 
Naumann's paper on the Tokio pldn. Especially do I think that bis estimate 
of years is incorrect. The very short time assigned for the formation of the 
plain of Tokio, viz. 45000 years— given, it i« triH', as a minimum — seems to bo 
quite inconsistent with the amount of time which we really most assume for our 
geological periods. 

Still less tenable, of course, is the view that within historical timo the 
Tokio plain has ever been covered by the sea. Th» is not only the case with 
the higher parte of the plam fonned by diluvial strata, bat also for the lower 
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or alluvml pnrti. Han may haw pvenoiMly exutwl (at ho lias been praved to 
bo oontempoianeoui not only with the cavo-betir and the mammoth, bnt also 
with Elcphos antiquufl in Etirop -); but In; <-iii only havo exidted as a prehistonc 
race siiniltir to tlie imiti of Enghis and of Neiiii<lcrLlm!. 

Tlio rif4in<^ of tlie Uiid swins to 1« in l'|i.>;i l-nt of tlic volciiiic phaMio- 
muiia. We lind iudml eucli uluvations in any {vixt of the world, with or 
without Toloaiiio actbn, and the qufistion is a very complicate:! one, whether— or 
how fai^ihis action may be the cause of tho rtHiug of land. On the other hand, 
thh rising seems to hav*- un intliienoe on the voluuiii>: |>lia'n»tiien;i, nuuioly, 
that it tends to niitigutt' them and cinscs thefn to witlidniA- from (.I'rt.uii parts. 
Tho vol(':in')t^ .S(H>ni to \k' <U'j>tMi lent ui>on the prt'si-n. v of water, and lima a 
diminution nOil retreat of volcanic action io Jajmn is jicrfi-ctly accounted for. . 

It has been said above, that we are not entitled to ataome a heightened 
degree of volcanism dnrii^ the quaternary age ; and when wo consider the krgp 
layers of quaternary conglomerates, which even in volcanic districts cover 
tufaceous rocks, without being tufaoeous themselves, tim conclusion cmnot but 
bo confirraoA Tho level whicli, in mch in-;tan "s, in reajhwl In* qii itv^mary 
byers, is sometimes very high. In tlio di^^tric:t of liukonc it is decitlcdly above 
Too meters. But we do not know whether these strata are not fresh- water 
deposits kept np in a h^h level much like the present lake of Hakone. 

The volcanic action, not very intense, after all, at i>resent in Jti|)an, Bccms 
—as alKJve stated— to have had its maximum about the same period at which the 
youngest tertiary df'iMisits were tnadc. as is proved indi cil by tlic large aniuunt 
of tufas found among these uh^ks, and the more so, the nearer wc are to the 
volcame oenties pointed out iu the first chapter.— 

With these remarks fonnded upon minute investigation I conclude the 
■ketch of tho 'Geology of Tokio,* by which I hopo to give some hnpulso to^ and 
some basis for, further ohMrvations and stadies. . 
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EXPLANATION OF PLATliS. 



PLATE I. GEOLOdTC-Ai, Skctionk. 

Fig. 1. Section of tin' iltluviii! .•m l tcrti.irv str.itii of the Rtoep Ulnff 

NW. of Kiuiagawii-Stiitiou. Viile p. 21. 
Fig. 2 ami X Sections of thcsaino strata, from ilie lilufl" iHjtwcen the 



railway ami the shore, next to Kanagawa^Stntiou. Vide 
p. 26. 



Fig. 4. 


Section of thedilnvitl an l t vti iry strata near the com-inill 






nt Oji, N. of Tokio. Vi.lr p. '2r, 


LATF, 


11. 


Fos.fclLS mOM TUB PUOCKNK UKI'O.sn.S. 


CiAfTKliOrolU. 


Fig. 


, 1. 


Neptunea arthritica Valcncicnnee. From Oji. Y. p. 28. 




2. 


IUp.iim brzoar L. From Snrtigailui. Y. p. 51. 






Nassa jiijKniira Lischke. From Oji. V. p. 29. 




•1. 


Nassri livr'si-cns riii!i|i|ii. Do. V. p. 2'J. 






F.linriii! japiMiiv.i Ui'cvc. From T.ikiu'asliira. V. p. 04. 




c. 


ColmnWIlrt f^criptft L. From Oji. \ . p. 29. 




7. 


Oflitstoinia pliiiiatn Goiihl. Do. V. p. 32. 




8. 


Gcrithtoprifi rngnm Gonld. Do. V. p. 33. 




;t. 


I'lillia rciiprof-a Gould. I'o. Y. p. 




10. 


yinu-zvl'vA <trii''atii Sdw. F. p. '.V.i. 




11. 


Ti rt 1>M l>ipartitu (i«nili|. iNi. Y. p. :}4. 




12. 


Lainpinia 7,i Mili.*! LainareU. Spctinicii i'umi Taki;^a«hiru. 



V. p. 52. 

PLATE III. Foeni.B iitoM tiik puockhk uxpositb. 

GONCUIFRBA. 

— PolcTi <,'!aii'lis Diiiikor. Froin Oji. V. ]i. :',(». 

— 14. Fanoja'a j:riicn>sa (lonld. Jio. ^^ p. Ufl. 

— 1.*). llya urinaria L. From Takij;a.sliiiu. Y. p. r>i) and G.3. 
PLATE IV. Do. coKTiNrw). 

— 16. Liitroria NuttalU Gnnr. Fnnn Oji. V. 38. 

— 17.. Maotra veDeriforniis Dcsh. Spccnncn from Takignnhim. V. 

p. 

— 18. Tclliiia tiasiita Conr. From Oji. V. p. .'iU. 

PLATE V. Do. CONTIM F.D. 

— in. TafiCB rigidrs GoiiM. From Oji. V. p. 39. 

— 20. Sasidoniiv pnrpumtiw Sow. Do. V. p. 40. 

— 21. VeBiw (Hercenaria) Btimpsoni Gould. Do. V. p. 40. 



PLATE TI. Do. oomriKuxo. 

— 22. DosiQia ezdeta L. (var.) From Oji. V. p. 41. 

— 23. Oyclina nnenris Gmel. 8pecim«ii from Takigashim. V. 

p. 53: 

— 24. Luciiui biia-iilis L. Fiutn Oji. V. p. 44. 

— 25. Diplodoiita trigonula lironn. Do. V. p. 44. 

— 26. Pectnnctilim glyoimeris L. Do. Y. 45. 

— 27. Linaojpa'w anrito Broocbi. From Shiiugawa, V. p. 57. 

— 28. Nuctila Cobboldife Sov. From Oji. V. p. 4G. 

— OS' The flame, six't inuns from Kanuiiiiwa. V. p. 46, ami p* 59. 

— Yoldia nrotica Hrodcrip. From Oji. V. p. 47. 
I'LATK Vir. Vo. coNiiNrKi). 

— 30. Pecten pliai h. From Oji. V. p. 4S. 

— 31. Pecten laqneatus Sow. Do. V. p. 48. 

— 3Z. Anomia patelliformis L. Specimens from Sliinagawa. V. 

p. 49. 

I'LA'l £ Vill. Skrtou Map ov tub Rmtiboiis of Tone, bculc 1 : 1000009. 
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56. „ 2. ft. bottom. Instead of 76 read 75. 
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